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Thirty-six Inch Upright Drill. 


The accompanying cut represents a 36- 
inch upright drill, with boring or chuck- 
recently brought out by 
Mass. 


ing attachment, 
Currier & Snyder, Worcester, 
boring or chucking purposes it 
is provided with a Cushman large- 
size four-jawed chuck, which is 
carefully fitted to the table. The 
table is made to revolve independ- 
ent of spindle, by means of 
countershaft, cones and _ gearing, 
as seen in cut, which enables 
the operator to true up the work 
with accuracy and rapidity. 

This tool is very heavy, and is 
thoroughly built. It 1s 
especially for locomotive and rail- 
road shops and all other shops 
where a heavy drill of the best 
class is needed. It has an auto- 
matic drilling capacity of 30 
inches; also has the same swing- 
ing capacity the entire length of 
column. 

The spindle and head are both 
balanced by one weight, and by a 
patented quick return can _ be 
placed in any desired position on 
face of column, at once, without 
the use of a wrench. 

The cones are large, have 
sections, and are 
apart as possible. Driving pulleys 
are 14’x4’. Gears and racks are 
all cut from the solid. Shafts, 
spindles and pinion gears are 
made of steel. The hole in the 
spindle conforms to Morse taper. 
The greatest distance from spindle 
to base is 54°; and the vertical 
movement of table is 16’. The 
total weight of the machine is_four 
thousand pounds. 


designed 


wide 
placed as far 


— le - 

The Hvening Post wants a law 
enacted compelling persons col- 
lecting money for the benefit of 


strikers to publish daily audited 
accounts, showing the source of 
their ‘““the nature 
and object of the disbursements,” 


receipts and 


or else provide some _ process 
the 
into 
books 


workmen 


whereby any contributor to 
fund can haul the 
court and make 


collector 
him show 

vouchers. The 
that such a law could not 
but as the Post has 
spasm of public  ac- 
collected for 
suggest that it 

of the 

sum of money it collected in 


and 
know 
be enacted, 
struck a 
counting for funds 
strikers, we 
lish 


pub- 


what became large 
the 
1884. It 
political pur- 
the benefit of 
any political party. The plain 
fact is that it was collected for 
benefit of political strikers. 
of those who 


political campaign of 
was collected for 


poses, but not for 


received and 


For 


the 


The accounts 
paid 


out the funds of political parties were duly 


audited by authorized officials, but 


who 


audited the accounts of the large fund col- 


lected by the Post? Before the 


ost conjures 


up any more charges about collectors of labor 
organizations pocketing the funds, would it 
not be well for it to give a few figures about 


NEW 


the disposition of the fund 
in 1884? 


YORK, 


For Sale Everywhere by Newsdealers, 
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it collected be the most interesting exhibition ever held. | 


Artistic matters are to be well represented, | 
and ‘‘ Buffalo Bill will be present with his | 
| Wild West specialties in the shape of rough | 


ry s Res : =,: . e - 
fhe American Exhibition will open in! rding cowboys, bucking bronchos and un- | 


London the 2d of next May. 














Turrry-Srx Inc 


American products are to be shown. The 
exhibition has not created much comment on 
this side of the water, but there are quite a 
number of exhibitors who have secured space. 
They represent several branches of produc- 
tive industry, and will ‘doubtless make credi- 
table displays. The railroad companies are 
to show their methods of construction, it is 
said. If the railroad companies would show 
their inside methods of financiering it would 





Nothing but | tamed Indians.” 


We are also told that ‘ the | 

















H Upricutr Dri. 


Earl of Dunraven and the Earl of Mayo are 
among a committee of thirty gentlemen who 
are collecting all the purely American hunt- 
ing trophies owned in England by the gentle- 
men sportsmen who have crossed the Atlantic 
to kill big game.” With real live earls, cow- 
boys and untamed Indians to be seen, the 
exhibition ought to attract, even if manufac- 
tured articles are not displayed very pro- 
fusely. 


A JUURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS, AND BLACKSMITHS, 








$82.50 per Annum. 
SINGLE COPIES, S CENTS. 


ENTERED AT POST OFFICE, NEW YORK, AS SECOND CLASS MATTER. 


Iron Against Steel. 





MASTER MECHANICS EXPRESS THEIR VIEWS ABOUT 
IRON 


AND STEEL FOR LOCOMOTIVE CRANK- 


PINS, AXLES, SLIDES AND PISTON-RODS. 





In our issue of Jan. 29th we published 


some facts about the substitution 
of iron for steel for locomotive 
crank pins, axles, slides, and piston- 
rods. We mentioned that the 
change had been made on several 
roads, iustancing the New York 
Central and West Shore roads, of 
which Mr. William 
Superintendent of 


Buchanan is 
Motive Power. 
Mr. Buchanan is adopting iron for 
those parts as fast as practicable 
to make the changes on the nearly 
one thousand he has 
in charge. 


locomotives 


In order to ascertain how exten- 
of steel for 
carried on we 


sively the discarding 
iron ad- 
dressed a circular letter of inquiry 
to a number of mechanical super- 
intendents of railroads. The letter 
was as follows : 

We 
some 


has been 


have begun to gather 
interesting facts about the 
discarding of steel and the re- 
adoption of wrought-iron for loco- 
motive crank-pins, axles, slides, and 
piston-rods. views on the 


subject appear in our current issue, 


Some 


a marked copy of which we mail 
you to-day. 
** Will you favor us with your 


views on the subject, and, if con- 
venient, some notes of your ex- 
perience with those metals for the 
purposes named ?” 

We have received so many replies 
that it is impossible to find room for 
them all in a single issue, s0 we 
publish as many as convenient this 
week, and shall give space to the 
others next week. 

The writers will accept our thanks 
for their favors, which collectively 
throw a great deal of light upon this 
mooted subject A majority of 


those we have heard from are not 
satisfied with 


and 


steel for 
add that when 
locomotives each 


crank-pins, 
the 
writer 


we may 
number of 
has in charge, is taken into account, 
the majority in favor of iron pins 
is still larger. 

“The AmERIcAN Macuinist has no 
Interest in the discarding of steel 
pins or rods. Its only interest is 
to present the facts as they are de- 
veloped. 

As several master mechanics have 
expressed the view that the shape of 
crank-pins has a great deal to do 
with their strength and durability, 
we present cuts (on pages 2 and 3) 
of the pins used on some roads. 





CHICAGO AND NORTHWESTERN RAILROAD. 


tion. 


for axles. 


I note what you say about the re-adoption 
of wrought-iron for certain parts of locomotive 
use such as axles, crank-pins, slide and piston- 
rods, and asking my experience in this direc- 


For several years past I have been 


using steel entirely for this purpose, except 


I have not used any steel for 


axles, as I have made all my own for the last 


‘) 


~ 


15 years at our own shops, and with excellent 
results. I have been using steel for crank- 
pins, heads and piston-rods, but within the 
last few years the results have not been 
entirely satisfactory, and I propose to make 
some experiments to more fully determine 
which will give best results, either good 
forged iron for that purpose, or the steel 
which we have been using, and after I have 
tests that I can 


from, I will be very glad to give you any in- 


made obtain reliable data 
formation which my experience in this matter 
will permit me to do. 
G. W. Triton, 
Supt. Motive Power and Machinery. 

CHICAGO, MILWAUKEE AND ST. PAUL RAILWAY. 

In response to yours of the 2Ist inst., with 
reference to steel or wrought-iron for crank- 
pins, slide-bars and piston-rods of locomo- 
tives: At an early day, when open-hearth 
steel was first introduced for the 
purposes named, after a short 
time we demonstrated, at least to 
that for 
crank-pins and slide-bars it did 
with well refined 
case- 


our own satisfaction, 


not compare 
hammered wrought-iron 
hardened. For piston-rods we 
have been using cold-rolled iron 
for years. 
J. M. Lowry, 
General Master Mechanic. 
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all on some particular trains or switch en- | 


MACHINIST 


| 
Steel pins and steel rods have been put 
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With some water we experience difficulty 


gines. I do not case-harden the pins. For | into our engines by builders, and have given in the corrosion and ‘‘ pitting”. of steel 
driving axles I am using Kruppsteel. I have | us a great deal of trouble. We have never | plates and steel flues in boilers, and have, as 
never had a broken one or known of any /broken a wrought-iron crank-pin on the experimental, used certain brands of iron in 


being broken on other roads, therefore have 
more confidence in steel of the grade spoken 
of. I wish to be understood that I have had 
no broken steel driving axles, but of iron I 
have. 

For guide-bars I prefer and use cast-iron 
(best charcoal), Reasons are if wrought-iron 
is used it should be case-hardened. 
case it makes the wearing surfaces irregular, 
so that the points of contact with the cross- 
head are on the high places, and they do not 
wear near as well or as long as the cast-iron. 
I have steel crossheads and cast-iron guides 


Santa Fe road, and we have broken a great 
| many steel ones; also a great many steel pis- 
ton-rods. 
I use hammered iron piston-rods and case- 
hardened crank-pins, with good results. 
Gro. Hackney, 
Supt. Machinery. 


In that | 


* WABASH, ST. LOUIS AND PACIFIC RAILROAD. 
Referring to your letter in regard to the 
discarding of steel and the re-adoption of 
| wrought-iron for locomotive crank-pins, 


axles, etc., etc., will say that this re-adoption 


boiler plates and iron ‘‘ kalamined ” for flues. 

It is too early yet to give result in case of 
boiler plates, but the ‘‘ kalamined” flues 
have so far acted very well, resisting the 
action of sulphuric acid in the waters of 


certain districts. 
G. W. CusHING, 


Supt. of Motive Power, Machinery § 
and Rolling Stock. 


DES MOINES AND FORT DODGE RAILROAD. 
In answer to your inquiry in regard to dis- 
carding steel and returning to iron for special 


that have run upwards of 60,000 miles with a| was brought about under my jurisdiction parts of locomotive engine, such as piston- 


wear of less than ;',”’. 
L. M. Butuer, 
Master Mechanic. 


Fig. 1. 


|some time since. 
| years and over used steel in these parts 
' Pr ° ° 

mentioned, but exclusively placed in use 














NORFOLK SOUTHERN RAILROAD. 
Your letter relative to crank- 
pins, slide-bars and piston-rods, 
etc., of locomotives, received. In 
reply, would say that I prefer 
_iron crank-pins and slide-bars, 
and steel piston-rods. 
J.S. WaHitworts, 
Master Mechanic. 
BOSTON AND PROVIDENCE 
RAILROAD, 


Crank-pins break for lack of 





Fig. 2. 








Often too l 


I prefer crucible 


strength. are 
small. 
but that will not save them if too 

small. Steel, so-called, is often 

weaker than iron, and unless I can 

have the best I prefer iron. 

For axles I prefer iron, unless I can have. 
the best of steel, which is not always at hand 
For slides cast-iron is fast coming into use, 
and to me is entirely satisfactory. 

For piston-rods I prefer good steel, as it 
will wear longer. Cold rolled iron is hard on 
the outside ; the second surface, after turn- 
the first. 
take to that which is 
not 


they 
steel, 


ing, is not as good as 
Builders naturally 

cheapest and easiest 

otherwise specified. 


to be obtained, if 





Gero. RicHarDs, 
Master Mechanic. | 
| 
BOSTON AND ALBANY RAILROAD. 


Some years ago I made some experiments 
with iron, open-hearth and Krupp’s crucible 


steel, and I found the Krupp’s crucible so 
much the better we adopted it for crank-pins 
and piston-rods, and still continue to use it. 
We use iron axles and cast-iron slide-bars. 
A. B. UNDERHILL, 
Supt. Motive Power. 


WEST MARYLAND RAILROAD, 

My experience with steel crank-pins has | 
been highly satisfactory. I have never used 
steel axles. I use wrought-iron guide bars, 
case-hardened. Piston-rods, iron, which has 
not caused any trouble up to this time. 

Davip Hourz, 
Master of Machinery. 
NEW YORK, PROVIDENCE AND BOSTON RAILROAD. 

In reply to your inquiry of my experience 
regarding the use of steel for locomotive 
crank-pins, axles, etc., will say that I am | 
for lead truck | 


reasons are that 


iron 
My 
the steel axles run warm or hot, while iron 


using best hammered 


axles and crank-pins. 


causes no trouble, treatment and care being 
same, 
practically sure of mileage of 250,000, while I 


On this road a good iron crank-pin is 


do not feel like guaranteeing a steel pin a 


S 


| 
| 
» — ‘ 
\ 
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STEEL CRANK-PINS FOR PASSENGER ENGINES. 


With four driving-wheels, four-wheeled truck, and cylinders varying from 17 to 


in diameter.— Pennsylvania Railroad. 
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STEEL CRANK PINS FOR 


Having cylinders 20 inches in diameter. 


PENNSYLVANIA RAILROAD. 

In reply to your letter would say briefly 
that the use of steel for crank-pins, axles, etc., 
is still the standard practice of the Pennsyl- 
vania Railroad, and we have no thought of 
returning to the use of wrought iron. 

It is possible that those who have been un- 
successful inthe use of steel have employed 
improper designs, or a wrong grade of steel, 
or both. 

Tueo. N. Eny, 
Gen. Supt. M. P. 





ATCHISON, TOPEKA AND SANTA FE RAILROAD. 
Your letter respecting the different uses of 
steel is received, and in reply to same would 
say that my experience is that steel crank- 
pins and steel piston-rods are a complete fail- 
ure, and I have not used any forsome years. 


i 





CONSOLIDATION ENGINES. 
Pennsylvania Railroad. 


wrought-iron, which we consider far superior 
to steel for purposes mentioned. 
J. B. Barnes, 
Supt. Motive Power and Machinery. 





NORTHERN PACIFIC RAILROAD. 

Several years of tests with steel piston-rods 
and crank-pins have confirmed us in its use as 
standard material, excellent results being the 
experience. 

We now are using steel in crossheads, pis- 
tons, eccentrics, and straps, and driver-boxes, 
and contemplate extending the list indefi- 
nitely in making parts of locomotives subject 
to strains. 

It is probably correct to state there is a 
limit to the life of steel used as crank-pins or 
axles—certainly there is a limit to the safe 
use of iron for either. 


We have not for three! 


y 
*10 threads =1 


. deep 


*10 threads =1 


18} inche® 


rods, guide-bars, crank-pins and driving axles: 

We are of a small road, not having the ad- 
vantages of experimenting or testing steel in 
a scientific manner, yet we have 
had some opportunity in a practi- 
cal way of giving it a fair trial. 
Being of the old school of me- 
chanics, dating back to when 
iron was the only material used 
in those parts, it might be pre- 
sumed we would still favor iron 
in preference to steel, but we will 
speak of material as we find it in 
its practical use. 

We are using Otis steel. All 
our piston-rods are of this ma- 
terial, and in ten years have not 
replaced a single rod for a break 
or fracture. We have run steel 
piston-rods with metallic packing 
from three to four years without 
being trued up in the lathe, mak 
ing a mileage of 100,000 miles in 
that time. I am very much in 
doubt that an iron rod with any 
kind of packing will give this 
wear. 

Our guide-bars are iron, case- 
hardened iron, and steel, which 
has given us a good chance to 
see which are showing the best 
results. They are all doing very 
well, but we find the steel bars 
have done the best. We have run 
steel guide bars two years, mak- 


| ing 75,000 miles, without doing any work 


| whatever on either guides or crosshead. 
| Our case-hardened iron guides with cast- 
| Steel crosshead would not work, but putting 
| bronze metal gibs on crosshead cured the 
trouble. Our crank-pins are iron, case-hard- 
| ened iron, and steel. In eight years we have 
not taken out a crank-pin of steel on account 
| Of breaking, but have taken out one of case- 
| hardened iron and two of iron not case-hard- 
| ened, which is satisfactory proof that steel is 
| giving us best results. We do not attribute 
| the breaking of crank-pins altogether to the 
'material they are made of. Our wonder is, 
how they stand it so well with the treatment 
they get in winter during bad and stormy 
weather. The skidding or slipping of wheels 
| caught up on sand breaks crank-pins in many 
instances. Again, if pistons ure not properly 
cushioned a strain is put on crank-pins liable 
to break them. 


We cannot speak so favorably of steel for 
driving axles, rock shafts, main or parallel 
rods. For those parts I think the best iron 
will give better service. 

We had trouble with 
steel driving axles bending and throwing 
crank-pins out of tram, also we have seen 
steel driving axles fracture inside of wheel 
seat, and if not discovered 
result in breaking. On a poor road-bed and 
uneven track the oscillation of a locomo 
tive is constantly thrusting the weight first 
to one side and then to the other, which 
causes a slight springing or bending of the 
axle midway between the whe-ls. This bend- 
ing affects the axle at its rigid point just 
inside the wheel, and will cause the axle to 
fracture. 


have considerable 


in time would 


I think an iron axle, being of a 
more fibrous texture, will give better results. 
Our engine and tender truck axles of Otis 
steel have not given any trouble in breaking 
or showing fractures, but as the weight is 
carried on a center bearing it relieves the 
journals from the shocks the driving axles 
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zet, showing steel axles to be all right where 
the weight is equally distributed without a 
shocking strain. We have not in five years 
taken out a steel axle from tender or engine 
truck, but have taken out three tender axles 
made of iron in eight years. I do not think 
cast-steel rock shafts to be as good as iron. 
Have not taken out in thirteen years an iron 
rock shaft, but in three years have taken out 
me broken steel rock shaft and one fractured. 
My experience has been that I am willing to 
continue steel for piston-rods, guide-bars, 
crank-pins, engine-truck and tender axles. I 
want the best iron I can get for rock shafts, 
driving axles, main and parallel rods and 
other parts not necessary to mention. 

JoHn McGRrayYeEt, 

Master Mechanic. 


CANADIAN PAOIFIO RAILWAY. 


The question of material for crank-pins in 
the Canadian climate is one of considerable 
importance, and having been nearly ten years 
in this country, I have been able to gather some 
experience in the matter. I am strongly op- 
posed to the use of steel for crank-pins, and 
consider the most reliable material is first- 
class iron. I use Lowmoor, and case-harden 
it, being a firm believer in the value of case- 
hardening and use for that purpose a mixture 
of leather and saltpeter. I have yet to hear 
of a crank-pin so made which has failed on 
a properly designed locomotive. It is well 
known that locomotives built a few years ago 
were over cylindered, which in my opinion 
is one of the causes of the crank-pin trouble, 
but I have not yet had a broken crank-pin on 
an engine which I have designed and built 
myself. 

With regard to the material for axles, slide- 
bars and pi-ton-rods, Iam by no means pre- 
pared to give up the use of steel for these 
parts. I use steel axles for my locomotives 
throughout, steel slide-bars, and invariably 
fit crossheads with 
For piston-rods I also use mild Siemens- 
Martin steel, and so far see no reason to dis- 
continue its use. 

Franois R. F. Brown, 


my hard brass liners. 


Mechanical Superintendent. 


NEW YORK AND SEA BEACH RAILWAY. 

In all my experience, good hammered iron 
is the best possible mater.al for crank-pins of 
any kind. I invariably case-harden them. As 
for slides, I prefer case-hardened wrought 
iron, and for piston-rods I think steel is the 
most preferable. I have had many arguments 
on the same subject, and I am glad you have 
called this subject up for discussion. 

O. R. Wuitney, 


Supt. and Master Mechanic. 


OREGON RAILWAY AND NAVIGATION COMPANY. 

Your note and copy of the AMEerRIcAN Ma- 
OHINIST at hand, and I had noticed the article 
to which you made reference. 

My experience gives preference to a good, 
close, tough 
case-hardened. 

After being hardened, have it ground up 
true and round (as it willshrink a little out of 
round in the process). When this is done, 
you have a pin that will give you the best of 


satisfaction, and one that will not scratch or 


wrought-iron for crank-pins, 


crease in case it gets a little warm or ‘‘ throws 
the babbitt,” provided that metal is used in 
the If the job 
done it will wear a long time without giving 


connection brass. is well 
trouble. 

As Mr. Headdon says, steel truck-axles are 
very liable to be troublesome ; hence I prefer 
iron,and would use steel for slide-bars in pre- 
ference to wrought-iron case-hardened. I have 
used cast-iron-guide-bars with very good re- 
sults; made of 
strength, they are easily trued up and kept 


sufficient thickness for 
in line, which is an important item. 


rods, and like it much better than steel or 
refined bar iron. 


I have seen so many steel piston-rods break | 


that I look upon steel with suspicion for that 
purpose. 
I have been a reader of the 


AMERICAN Ma 











CHINIST for several months, and find many 
things in it of interest. 
C. C. Hosarr, 
Master Mechanic. 


LAKE SHORE AND MICHIGAN SOUTHERN 


RAILWAY. 

It is the practice of this company to use 
steel piston-rods and crank-pins, iron axles 
and slide-bars, case-hardening the slide-bars, 
to give a superior wearing surface and long 
service without repairs. Experience justifies 
their use, and figures demonstrate economy. 

For iron axles, I can only say they perform 
their duties admirably. 


kige ~ 3% «lex 4 
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NEW YORK AND NEW ENGLAND RAILROAD. 

I am using steel for driving and truck axles, 
crank-pins, rocker-shafts, piston-rods, main 
and connecting rods and boilers, and will 
continue to do so as long as it can be bought 
for the above purposes. I cannot see where 
there can be any question as to the superi- 
ority of steel over iron for locomotive use, as 
its tensile strength is much greater. I use 
steel for the body of cross-head with cast- 
iron gibs and slides, and have always had 
much better results from it than either steel 


or wrought-iron case-hardened. I have used 


steel for all of the above named parts of 


locomotive for a number of years, part of the 
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SrreL Crank Pins ror PAassENGER ENGINES, 


Having four driving-wheels, four-wheeled truck and cylinders 17 inches in diameter. 


Used 


in a number of engines on the Lake Shore and Michigan Southern Railroad. 





Fig. 8 




















Fig. 9 








STEEL CRANK-PINS FOR PASSENGER ENGINES, 


Having four driving-wheels, four-wheeled truck, cylinders 16 inches in diameter. 


Chicago 


and Northwestern Railroad. 


Steel is desirable for piston-rods and crank- 
pins, on account of much greater strength 
In fitting steel 
the absence of sharp angles 


and better wearing surface. 
or shoulders 
should not be forgotten, and where unavoid- 
able, a fillet as large as permissible should be 
used. At one time the breaking of back 
crank-pins at hub of wheel on eight-wheel 
engines was a frequent source of annoyance 


|and expense, but by making the pin without 
Am now using cold-rolled iron for piston- | 


shoulder at that point a ready remedy was 
found. 

The shoulder on piston-rod at crosshead 
belongs in the same catalogue, and by its 
elimination the results are equally good. 

G. W. STEVENS, 
Supt. Motive Power. 


time in Minnesota and Wisconsin, where the 


winters are very severe, and never had 
broken pins, rods or pistons, where the steel 
was at fault. The only case I can call to 
mind was a crank-pin, and that was caused by 
a bad tire and an iron pin would not have 
done as well. 
J. B. Henney, 
Supt. of Motive Power. 


OATSKILL MOUNTAIN RAILROAD, 


Iam a reader of your paper, and have been 


for years, 

You ask me for my experience with steel 
| for crank-pins, piston-rods, etc. 
| somewhat limited, as the locomotives that 7 


It has been 





had before coming here had no steel except 


crank-pins. Have had quite a number of 
them break, and replaced them with wrought- 
iron. Have never had any trouble with 
wrought-iron pins, Have never used steel 
axles or slides. 

Tne locomotives I have now have steel 
crossheads, crank-pins and piston rods. They 
have been used five years, and are all right 


You will see from what I have written 
that I can say very little decidedly as to the 


relative merits of the two metals for all pur- 


yet. 


poses, as mentioned in your request. From 


my experience as to crank-pins, I prefer 
wrought-iron. 
Joun L Driscoun, 


Master Mechanic. 


CHICAGO AND GRAND TRUNK RAILWAY: DETROIT, 


GRAND HAVEN AND MILWAUKEE RAILWAY; 


CHICAGO, DETROIT AND CANADA GRAND TRUNK 
JUNCTION RATLWAY; MICHIGAN AIR LINE RAIL- 


WAY. 

IT have discarded steel crank-pins and pis- 
ton-rods for some years, and am now using 
the for 
We 
case-harden our crank-pins, more to find out 


best selected wrought-iron scrap 


crank-pins and piston-rods in its place. 


if there are any flaws in the iron than to 
harden them. The reason for discarding 
steel was from frequent failures of this metal. 
H. Roperts, 
Mechanical Supt. 


OLD COLONY RAILROAD. 


In answer to your inquiry in relation to the 
proper material for locomotive driving-axles, 
crank-pins and piston-rods, I unhesitatingly 
say iron in preference to steel. My observa- 
tion leads me to the conclusion that steel is 
unreliable when it is subjected to reciproca- 
ting strains. 

With reference to guide-bars I believe good 
best And for 
crossheads, cast-iron or steel with the wearing 


cast-iron to be the material. 
surfaces of cast-iron will give the greatest 
service with the least wear; in fact, if cast- 
iron rubbing surfaces can be protected from 
cinders and dust, and kept properly lubri- 
cated, they will run with very little wear. 
J. N. Lauper, 
Supt. Rolling Stock. 


BUFFALO, ROCHESTER AND PITTSBURGH RAIL- 


WAY. 

All of our engines are equipped with steel 
crank-pins, and we consider them fully as 
safe as iron. Have never had them break 
unless the rod broke, and in that case if made 
of iron they would have been bent at least, 
and perhaps been torn out of the hub, de- 
stroying the driving wheel. 

Would prefer piston rods and valve-stems 
made of soft steel for strength and dura- 
bility. Have had very little experience with 
steel axles, but I consider Al wrought scrap 
hammered axle the best. 

C. W. MILLs, 


Supt. Motive Power and Machinery. 


BOSTON, HOOSAG TUNNEL AND WESTERN RAIL- 


WAY. 


Regarding the relative merits of steel and 


iron for the several lo: omotive details men- 
tioned, I have a preference for steel, except 
for driving axles, for which purpose best 
hammered scrap-iron, of slightly larger 


diameter, seems to be fully equal to steel. 
This is due, perhaps, to the greater ductility, 
as well as the porous, capillaceous quality of 
iron, which absorbs the lubricants and pre- 
vents the abrasions sometimes found on steel 
journals. 

A large proportion of the broken crank- 
pins and driving axles may be attributed to 
two causes, viz.: square corners and too small 
diameter. Journals should be made as large as 
practicable and collars provided with gener- 
ous fillets. When iron crank pins are used [ 
do not favor case-hardening, that 
being fatal to the rotundity of the journals, 

Joun Mepway, 


process 


Master Mechanic. 








A. 


EAST TENNESSEE, VIRGINIA 


RAILROAD, 


AND GEORGIA 


Regarding the use of steel and iron for loco- 
motive crank-pins, axles, slides and piston- 
rods, I will say I have had considerable ex- 
perience with both, but have gained the best 
results from the use of iron. Great care must 
be exercised in the starting out when steel is 
used in piston-rods und slides, or it will 
score or cut. Most of our engines have steel 
crank-pins, and [ notice that nearly all the 
An 


iron crank-pin will soon become glassy, as it 


trouble we have is with these engines. 


were, on the bearing part, and brass must be 
in pretty bad shape before it will score or 
cut. We have some steel and some cast-iron 
guides ; also wrought-iron guides, case-hard- 
ened. I prefer the latter, as they give us 
better results. Cinders, etc., falling between 
or on cast-iron or steel guides cause them to 
cut more easily than when iron, case-hard- 
ened, is used. We are using (and have been 
all along) wrought iron driving and engine 
truck axles, and will use iron crank-pins here- 
after in all cases also. 
W. H. Tuomas, 


Supt. Motive Power. 





CHICAGO, BURLINGTON AND NORTHERN RAIL- 


ROAD. 

We have abandoned the use of steel for 
crank-pins, and are specifying wrought-iron 
case-hardened. 
best hammered iron, and steel for piston- 
rods. 

Our experience with steel crank-pins this 


For axles and slides we use 


winter has demonstrated to us that they are 
liable to fracture, and possess no wearing 
qualities over an iron pin case hardened. 
We have had no trouble with steel piston- 
_ rods, and shall continue to use them until 
experience proves iron to be better. 
H. S. Bryan, 
Master Mechanic. 


RALEIGH AND GASTON AND RALEIGH AND 


AUGUSTA AIR-LINE RAILROAD. 


I have had some experience with steel in 
use for crank-pins, slide-bars, piston-rods and 
pins for small connections, such as link-pins, 
valve-stem pins, etc. I have used 
tough steel for crank-pins with good success; 


a mild 
never had one to break. My experience with 
it as slide-bars and piston-rods has not been 
so favorable, and prefer good iron in its 
place. Slide-bars are case-hardened. 
had but little experience with steel for axles, 
and would prefer iron. 
B. R. Harprine, 
Master of Machinery. 


Have 


HANNIBAL AND ST, JOSEPH RAILROAD. 
We are using steel piston-rods, steel crank- 
pins and steel slides. 
card them for iron. 
Piston-rods : The ones we are using are of 
very nice, mild steel, and with them we use 
the Gerome metallic packing for our stuffing 
boxes. I do not think the iron rod would 
run near as well with that kind of packing. 


As for breakage, we have no record of ever 


I would not like to dis- 


breaking one. 

Crank-pins: We make our hub fit 44 inches, 
It has 
never troubled us any ; in case of breakage, 


which makes the pin very strong. 


a blow that would break this pin would bend 
an iron one, and in either case the pin would 
have to come out. 

Slides : 
steel tires. They make a good and durable 
slide, needing but little oil to keep them 
lubricated. 

Our axles 


We make them of old, worn-out 


are of hammered iron—have 
never used steel for ghis purpose. 
N. J. PARADISE, 


Master Mechanic. 





WESTERN AND ATLANTIO RAILROAD, 


Yours of late date, asking my experience in 
the use of steel for crank-pins, piston-rods, 
and slides 
ceived, and in reply will say that I have used 


in steel and iron has been re- 


very little steel for the above purposes, being 
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any steel pins, always using iron, not case- 
hardened. Wrought-iron guides case-hard- 
ened, I think, make the very best guides 
possible; our piston-rods are all of the best 
grade of wrought-iron; never have had but 
one set of steel driving axles. We ran them 
only a short time, then threw them away, as 
I do not like 
steel for any of the purposes above mentioned, 
and I expect that I use less of it than any 
master mechanic inthe country. Our rocker- 
arms are all of wrought-iron, and we rarely 


they were hard to keep cool. 


ever have any trouble. My idea of guides is 
that they should be made of wrought-iron, 
We put in chilled dies 
in the wings of crossheads, and use no bab- 
bitt at all. 
six years without any perceptible wear. 
have lately purchased three 17’ x 24 
wheel Rhode Island engines, that have Otis 


then case-hardened. 


These crossheads run five and 
We 
ten 


steel pins and piston-rods, and as yet have 
I will say, in the light 
of my past experience, that I strongly favor 


given us no trouble. 


iron for all the purposes mentioned. 
M. L. Couturier, 
Master Mechanic. 
CINCINNATI, NEW ORLEANS 


AND TEXAS PACIFIO 


RAILROAD, 

Your favor on the above subject received; 
in answer thereto I beg to say that eight 
years ago 32 engines were received by this 
company, which were equipped with steel 
crank-pins. After a short period they com- 
menced to give trouble by breaking, and I 
at once commenced to investigate the matter, 
and found a great many of them that, while 
in the hub, showed no indication of fracture, 
broke short off under a blow from the ham. 
mer, usually at a point which had been flush 
with the face of the hub. The ends did not 
present the ragged appearance that is usual 
in such cases, but rather appeared to indicate 
of the particles, 
which had they (the pins) been left in the 
hub the pin 
withstand the 
other words, it seemed to 


a gradual disintegration 


would have continued until 


would have been unable to 
pressure; or, in 
have teen placed in a lathe, cut partly off, 
and then broken, so smooth and perfectly 


true was the fracture, which left but about 


25" of solid metal in the center. (See sketch 
below. ) 





I would here add that the steel from which 


select a harder steel of greater tensile strength. 


However, I cousider steel in this situation 


more subject to 


hammered iron, and therefore decided to 
abandon the use of steel, and adopted the 
practice of selecting good scrap iron, from 
which the pins are forged to rough sizes. 
They are then turned up in the lathe, after 
which they are case-hardened, which process 
invariably brings out any defects which may 
not have hitherto been perceptible. In case 
they are perfect, they are again placed in the 
lathe, or grinding machine, on the same 


centers on which they were first turned, and 
into the hub. 


tion have been in use, I have not had a single 
instance of broken crank-pin on any of the 
associated roads. 

For slides I do the same as above, using 
good wrought-iron, case-hardened. 
made under the hammer from se- 


rods are 


lected scrap. Crossheads are made from 


both steel and wrought-iron. I use no steel 





one of the few master mechanics through the 
country that have held that a good grade of | 


wrought-iron was best. I have never put in 


axles, but very often have steel axles broken 
under foreign cars passing over these roads. 
This is about all the information I have on 


they were made was very soft, and were I dis- | 
o | 
posed to use steel for this purpose I would | 


crystallization than good | 


ground to finished sizes before being pressed | 


During five years that pins of this descrip- | 


Piston- | 


the subject at present, but will at all times be 
glad to furnish you with any such as I can. 
JAMES MEEHAN, 
Supt. Motive Power and Machinery. 
TOLEDO 


AND OHIO CENTRAL RAILWAY. 


I have used steel for the purposes named 
for a number of years with good success, and 
see no good reason for going back to iron. 

J. B. Moraan, 
Master Mechanic. 


CHICAGO AND EASTERN ILLINOIS RAILROAD, 


| We have used steel for purposes named in 


| your letter, but only on engines that were so | 


constructed when purchased. 


We get results that are satisfactory from 
wrought iron made in our own shops from 
scrap. For driving shafts we use the best 
hammered iron we can obtain 

We use cast-iron for guides, and wherever 
else it is practicable. 

ALLEN Cooke, 
Master Mechanic. 





PEORIA, DECATUR AND EVANSVILLE RAILROAD, 

For the purposes you mention I consider 
good wrought-iron the better material, espe- 
cially so for crank-pins. We have no trouble 
with iron pins, but bave broken quite a num- 
I am using iron altogether 
for the above purposes. 

P. REmiy, 


Master Mechanic. 


ber of steel ones. 





CHICAGO, ROCK ISLAND AND PACIFIC RAILROAD. 


I have used steel axles for about seven years, 


and after careful observation have concluded 


to go back to iron ones, as in my experience 
in the 
journals, are more apt torun hot, and are not 


the steel axles do not wear so well 
so reliable as those made of iron. 

I have used steel crank-pins for some time, 
and have concluded that steel crank-pins are 
not so satisfactory nor so reliable as iron, 
and we are now using case-hardened wrought- 
iron pins. 

Steel piston-rods we have used for five or 
six years, and have had no serious trouble. 
We still continue to use them. ° 

I have never used steel guides, preferring 
the case-hardened wrought-iron. 

Tuos. B. Twomsty, 
Gen’! Master Mechanic. 


MISSOURI, 
My 
wrought-iron 


IOWA AND NEBRASKA 


led 


crank-pins, 


RAILROAD. 


experience has me to. believe 


piston-rods and 
axles are superior to steel. My views coin- 
cide with those of Mr. Buchanan and others, 
which you publish in your current issue. 
to slides, a good quality of cast-iron is my 
choice, made sufliciently heavy to avoid any 
undue springing or liability to breakage. 
W. AUGUSTUS, 


Master Mechanic. 





YORK AND PEACH BOTTOM RAILROAD, 


Our locomotives are light ones, the heavi- 
We 
solid brasses, without babbitt, on our crank- 


lest being about twenty-two tons. use 


pins ; we have no trouble with them. 


We use cast-iron gibs in our ‘‘gul” cross 


heads. They do not cut or wear away fast. 
when properly attended to and lubricated 

I believe, on the whole, I would cast my 
vote in favor of steel for crank-pins, axles, 


slides and piston rods, espe cially for light 


| locomotives. 
G. W. Hoover, 
Master Mechanic. 


NEW BRUNSWICK RAILWAY, 


| - P 
| I have used steel crank-pins in hundreds 


I think that iron will 
give best satisfaction, but in the use of either 


good test of iron pins. 


they will break if they are not heavy enough. 
I have used steel pins upon consolidation 
engines and moguls in Pennsylvania, U. 5S., 
and the South on very rough roads with suc- 
cess. I am now using steel and iron for 
crank-pins and front truck axles. Have a 
well divided number of locomotives running 
with and 


steel guides and wrought-iron, 


twenty locomotives with 


As | 


of locomotives with success, and have had a} 


cast-iron guides, 
' 
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| which I much prefer to steel or wrought-iron 

|I prefer to case-harden all wrought-iro; 

| crank-pins and engine axles, but in all case: 

would consider it absolutely necessary t 

grind them on centers to make them per 
|fect. I prefer steel for piston-rods. 

I shall be glad to furnish you with any in 

formation you may desire at any time. 
G. A. HaGGEerty, 
Mechanical Supt. 
| —_—- 
KANSAS CITY, FORT SCOTT 


AND GULF RAILROAI 


KANSAS CITY, SPRINGFIELD AND MEMPHI 


RAILROAD; KANSAS CITY, CLINTON AND SPRING 

FIELD RAILWAY. 

Replying to yours of the 21st, relative t: 
steel and wrought iron for crank-pins, axles 
slides, and piston-rods, I commenced to use 
steel driving-axles some years ago on account 
of the difficulty in getting thoroughly sound 
homogeneous wrought-iron forgings ; and so 
far I have no occasion to regret the use of steel 
driving-axles made of mild steel, and prefer 
them to an ordinary iron axle, but if I could 
get a thoroughly sound hammered iron axle I 
believe it to be preferable to steel, chiefly 
because I think the wrought-iron is some- 
what less liable to heat, or, in other words, 
gives a better wearing surface. I have used 
steel crank-pins with comparatively satisfac- 
tory results, but prefer a thoroughly sound 
wrought-iron pin, case-hardened, and if prop- 
erly made it gives the best general results. I 
consider wrought-iron guides case-hardencd 
Have 
piston-rods with good success, and have had 


preferable to any other. used steel 





no failures except where there were mecban- 
|ical defects existing in the way of square 
shoulders and too much difference between the 
diameter of body of the rod and the piston 
and crosshead fits. 
J. S. McCrum, 
Master Mechanic. 
ULSTER AND 


DELAWARE RAILROAD, 


We get better results from steel crank-pins; 
cold rolled iron makes the best piston-rods ; 
and slides should be made of iron case- 
hardened. 

A. E. Benson, 


Supt. Trans. and Motive Power. 
FLORIDA SOUTHERN RAILROAD, 

In reply to your request in regard to the 
merits of iron and steel for locomotive crank- 
pins, axles, slides and piston-rods, I would 
say that I prefer steel for crank-pins, as I 
have had very little trouble with steel crank- 
pins. For axles I think steel dangerous, as 


we have had three steel ones broken within 





the last six weeks and bave all broken just 


behind the wheel. For guides I think that 


| steel is best suited. 


| there are so many different grades of steel, and 


For piston-rods we have 
had very little cause to complain of steel, but 


|it is almost impossible for any master me- 
| chanic to select the class of steel best suited 
| for his purpose when he has to send away 
| for it. 
R. Drerpsy, 

Master Mechanic. 


SANDY RIVER RAILROAD, 


I prefer iron crank-pins and axles, steel 
I think steel 
liable than iron to break with lateral strain ; 


slides and piston-rods. is more 


but where the strain is longitudinal I think it 
wi'l wear longer and smoother. 
M. SAUNDERS, 
Master Mechanic. 


LEHIGH AND HUDSON RIVER RAILROAD, 


In answer to your inquiry regarding the 
discarding of steel for wrought-iron in the 
use of crank-pins, axles and piston-rod.-, I 
would state that I am not so prejudiced 
against steel as [ was some twelve or fifteen 
years ago. We then had great difficulty in 
getting a low grade of steel and uniformity in 
temper. 

For the last eight years I have been using 
steel axles, crank-pins, piston-rods and cross- 
heads, and shall continue to use the same in 
preference to wrought-iron. 

S. MILxs, 


Master Mechanic. 
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By J. J. FLATHER. 


n going through Birdsall’s shop some time 
vo I noticed a rig for threading the ends of 
brass bolts which had to be turned and cut to 
a shoulder. These bolts used to be centered 
ani countersunk on both ends, faced and 
ned down to size, then the thread was cut 
with an ordinary thread tool in the lathe. 
As can be seen, these operations took five dis- 
tinct handlings. 
and were made 


= 


They were used right along, 
up in lots of seventy-five 
or a hundred every other week; there was 
no gauge to fit them to, and the chances 
were that even if the bolts of one lot were 
of a like size they would differ with the pre- 
ceding or else the next lot. 

Birdsall had just hired a man who was 
used to special tools; he was a good tool- 
maker and knew all about jigs and gauges. 











One of the first tools he made was a receiver, 
or gauge, for the brass bolts. He 
didn’t take a lathe tool and drill a hole in 
the end and tap it out the size of the bolt; 
nor did he make it out of a piece of cast- 
iron he picked up in the scrap heap. He 
cut off a piece of good tool steel and had 
the blacksmith anneal it for him ; after 
roughing out this piece he had it annealed 
the first annealing was to soften it, the 
was to make it lie still when he 
should come to harden it. 


screw 


again 


sect md 





The blank was drilled and tapped, slightly | 
under size, turned, knurled on its edge, then | 
was hardened. Care was taken in heating | 
not to get the gauge quite as hot as when it | 
was annealed, and after plunging it was found | 
to have opened only a very little at the mouth. | 
He ground it to size with a cast-iron plug and | 
The cost of this gauge was a little 
more than if it had been made of scrap iron, 


emery. 


but it was a good investment ; every person 


who used it did so with great care, being par- 
ticular to keep dust and dirt out of the| 
threads, lest, by constant use, they would 

grind the hole out larger. 


The life of many 
a tool is lengthened by being well made in the 
first place; men will always take better care 
of a good-looking tool than of one which 
looks botchy, and the well-made tool will last 
longer, do better work, and be the cheaper 
in the end. 

The gauge being finished he turned his at- 
tention to getting out bolts more expeditiously 
than by the old methods, which 
and fit the 
A turret head to put on 

would 


would be uniform 
gauge. 
his lathe have done the 
work nicely, but the shop didn’t 
have one. 

He found a two-jawed chuck 
dovetailed 
jaws as shown in Fig. 1. 
dovetailed 


and pieces into the 
These 
pieces or removable 
jaws were pinned in position and 
bored out to fit the body of bolt, 
the bottom being planed out to 
He 


fitted up several pairs of jaws for 


receive the head. afterwards 
as many different jobs for this 
same chuck, and when one job 
was finished the jaws were taken 
out and the chuck was ready for 
some other work. 

\n extra tool block was ,fitted 
on the lathe carriage, and was so 
placed that its tool was behind 
the work; this tool was a square 
nose, like a cutting-off tool, and 
Was used by reversing the lathe, 


to face up the end of bolt and 
to square the shoulder after it 
had been turned. In the other 


or front tool-post was a rouud- 
nose tool that turned the bolts 
ready for threading; this was set 
to astop which brought all the 
bolts to a uniform size. 

he thread was cut with a die rigged up in 
the tail-stock, which was allowed to ride free 
on the shears. ‘The die was fitted to a holder 
Which was turned tapering in the shank to fit 
tail-stock apindle. 

In cutting the thread the tail-stock, sliding 
fre-ly on the ways, was pushed up against 
the end of bolt, and the thread cut up as far 
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as required ; when the lathe was reversed the 
die backed off itself and the bolt was finished 


| to gauge with one handling. 


Birdsall told me that last time he had put 
through a lot of three thousand bolts, and 
said he: ‘‘ The difference in cost over the 
old way almost paid for the tools! And this 
isn’t all—every bolt in the lot is the same 
size ; and every bolt in the lot we are making 
now is the same size as those we made last.” 


DREDGER 


Dredger and Excavator. 

The illustration represents a dredger and 
excavator designed and built by James H. 
187 Broadway, New York. The 
mounted cast-iron founda 
tion on wheels. The center post is of wrought- 
iron and the 


Lancaster, 


machine is on a 


side frames are of cast-iron, 


AND 


securely bolted to a bed-plate and cross-head, 
having two cylinders fixed outside the frames. 
The hoisting and opening gear are frictional, 
and are put in and out of gear by eccentric 
motions. They aresoarranged that the grap- 
ple, bucket or grab can be hoisted and low- 
The 
machine is also fitted with a suitable turning 


ered, opened and shut, by one man. 
gear. The jibs are made of wrought iron on 


the lattice principle. The boiler is of the 














EXCAVATOR, 


vertical type, made of steel, with pressure 
and water gauges so placed as to be under 
In fact, the 
machine consists simply of a strong steam 


the observation of the operator. 


crane to which is fixed the patent self-acting 
gear for working the opening chain of the 


grapple, bucket or grab. ‘The self-acting gear 


is shown near the boiler, and is driven by a 
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pitch chain or other means from the crane, 
and to it is led the opening chain of grapple. 

The ‘‘ Lancaster Grapple” consists of a 
fulcrum ring with one or more pair of lever 
arms pivoted or fulcrumed separately thereto. 
These arms have blades with pointed ends, 
and are made of such a peculiar shape or 
curvature as to pass and clear their fellow 
arms. The of these arms are 
fastened toa central cap by means of links or 
plates, and this cap is attached to the main 
cable or chain. The ring with its attach- 
ments is suspended and lowered by either 


outer ends 


chain or rods attached to the lever arms out- 
side the fulcrum point. 

For raising rock and stone and other un- 
yielding substances, the fulcrum points on 
the ring are made to shift around and so 
allow the scoops to avoid impediments. The 
peculiar penetrating action of the Lancaster 
grapple or bucket renders it unnecessary to 
drop it heavily upon the material to be dug 
and lifted. These grapples are made of steel 
with either two, four, six or eight penetrating 
scoops with varying leverages as required. 

This machine will automatically dig, raise 
and discharge minerals and other materials, 
such as mud, clay, gravel, hard-pan ores, 
rock phosphate and fire-clay from their beds 
and banks, and also load and unload vessels 
or barges with sand, coal, ores, grain and 
other material. 

The working of the machine is as follows : 
The engine being started, the operator, by 
means of a hand-wheel, puts the swinging 
gear in motion to the right or left, as the 
case may be. The grapple, grab or bucket, 
being over its work, is allowed to run down 
open, being perfectly controlled by a slight 
pressure on the brake lever ; on it striking 
the ground, the main chain barrel is thrown 
into frictional gear by the starting lever. 
The pull of the hoisting chain brings the 
jaws of the grapple, grab or bucket together, 
before the frame and centers on which they 
work begin to rise, thus forcing them into 
the material to be lifted. When grapple is 
hoisted high enough, the crane is swung over 
the place where the material is to be dropped ; 
or, in the case of a locomotive excavator, the 
machine be traversed on the rails 
either direction, 


may in 
To empty the grapple, the 
brake is put on the patent self-acting gear by 
the opening lever, and the chain from the 
main barrel allowed to run out. 


the bucket. 


This opens 
They are made in four sizes. 


—_———_-*@ae—_— 
The /J/llustrirte Zeitung fiir 


Blechindustrie calls attention to a 
method discovered by M. Le- 
bateur for defining the thickness 
of boiler plates or other objects 
where it is difficult to arrive at 
this information without actual 
measurement. He spreads a layer 
of tallow ,',th of an inch in thick- 
ness upon the metal, and a similar 
layer a piece of known 
Both are then sub- 
jected foracertain time to the 
action of a small heated instru- 
ment, resembling that used by 
medical 


upon 
thickness. 


men in cauterization. 


The tallow melts, and as thick 
metal is a better conductor of 
heat than thin metal, the tallow 
melted upon the thicker plate 
occupies a greater space than 
that on the thinner sheet. From 
the appearance of the two plates 
the relative thickness is then 
calculated. 
eS 


The Northern Pacific Railroad 
is building an iron car to carry a 
boiler for steam or hot water, 
and electric or gas apparatus, 
as may seem best, to heat and 
light their passenger trains. It 
will, of course, be coupled to the 
locomotive. This is in the line 
of progress, and the result will 
be watched with great interest. 


The fact that the thickness of boiler plate 
exposed to the fire is limited to three-eighths 
inch will have more to do in the future than 
in the past in limiting the diameter of the 
shells of tubular boilers. because the move- 
ment is always in the direction of higher 
steam pressures. More boilers of smaller 
diameter will be the order. 




























Practical Drawing. 





By J. G. A. Meyer. 
EIGHTEENTH PAPER. 

177. A circle may be inscribed in a regular 
polygon of any number of sides, and a circle 
may also be circumscribed about the same 
polygon. 

178. In every regular polygon there is a 
point C, Fig. 136,+ qually distant from all the 
vertices A PB DP, etc.; this point is called the 


’ 


‘* center” of the polygon. The same point C 


is also the common center of the circum- 
scribed and inscribed circle. 

179. The angle at the center is the angle 
formed by drawing straight lines from the 
center to the extremities of any one of the 
sides of the polygon. Thus, in Fig. 136, the 
lines A C and G C drawn from the center C 
to the extremities A and @ of one side of the 
polygon form the angle at the center. 

18). The angle at the center is equal to 
four right angles divided by the number of 
sides of the polygon. Hence, if we wish to 
determine the number of degrees contained 
in an angle at the center of any regular 
polygon we proceed as follows : 

Let it be required to determine the num- 
ber degrees contained in the angle at the 
center A OC G, Fig. 136. Since one right 
angle contains 90 degrees (Art. 38) four right 
angles will 9) x 4= 360 degrees. 
Now dividing 360 degrees by the number of 


contain 


sides in the polygon, namely 6, the quotient 
will be the number of degrees in the angle at 
the center ACU G. Therefore, 360 + 6 = 60 

degrees = the number of degrees in the angle 
“ACG. 
center and the angle of the polygon are two 
distinct angles; for the definition of the latter 


Remember that the angle at the 


term see Art. 136. 


Problem 26. 

181. TO CONSTRUCT AN EQUILATERAL TRIANGLE 
WHEN THE LENGTH OF ONE SIDE IS GIVEN. 
The length of one side of an equilateral 

triangle (a triangle whose sides are all equal) 

is 12 inches ; it is required to construct the 
triangle. 

Fig. 137. Draw a straight line A B, and 
make the distance between the points A and 
B equal to the given length, namely, 12 
inches. From the point A as a center, and 
with a radius of 12 inches, describe the are 
BC; and from the point B as a center, and 
with the same radius, describe the arc A ( 
intersecting the arc B C in the point C. 
Join the points A and C, and also the points 
B and C by straight lines. The triangle 
A B © will be the required equilateral 
triangle. 

Directions.—In the space marked Prob. 26 
draw a straight line 4 /}, make this line 12 
inches long by a 3-inch scale; then construct 
the triangle according to the instruction given 
in this article. 

Draftsman’s Method,—When the triangle is 
very large the draftsman adopts the fore- 
going method. But when triangle is small, 
and A / a horizontal line, then the other two 
sides are often drawn with the aid of the set 
square shown in Fig. 48, which is used in the 
following manner: 

Fig. 138. Let B D be the given side of the 
triangle. Hold the JT square in any con- 
venient position with its head firmly against 
the left hand edge of the drawing board ; 
then place the set square in a position in 
» ¢ will touch the point B of 
the given side, and the short edge of the set 


which its edge | 


square resting against the blade of the T 
square, as shown by the dotted lines in the 
figure; then along the edge } ¢ draw the 
required side of the triangle. Now reverse 
the set square and place it in a position as 
indicated by the full lines; then along the 
edge / ¢ draw the third side of the triangle. 
182. It is proved in geometry that a line 
C D (Fig. 137) which bisects the angle at ( 
will be perpendicular to the base A 3B, and 
bisects the base. Since the line A B is equal 
to the line ( /}, and since the line C D bisects 
the line A /, it follows that B D is equal to 
one-half of B C. Again in Art. 117 it is 
stated that the sum of the three angles ina 


rianzle is always equal to 180 degrees, But 
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an equilateral triangle A B C, as shown in | 
Fig. 137, is also equiangular; or, in other 
words, in an equilateral triangle the angles 
are equal to each other; hence, the number 
of degrees contained in each angle of an 
equilateral triangle will be equal to 180 + 3 
= 60 degrees. Now let us draw the line B C| 
which bisects the angle A C B; then the| 
angle B C D must contain 30 degrees; the | 
angle C B D will contain 60 degrees; and | 
the angle © D B will contain 90 degrees, | 
because the line ( D is perpendicular to A B| 
(see Art. 38.) Now comparing the triangle 
BC D (Fig. 137) with the set square shown 
in Fig. 128, we find that the two are similar; | 
and that if this set square is accurately made 
it can be used for drawing the sides A C and 
OC B of the equilateral triangle, such as | 
shown in Fig. 137. 

— me 


The Central Railroad Club. 








A club which is to be known as ‘‘ The Cen- 
tral Railroad Club” was organized in Buffalo 
last month. Its scope is to be similar to that 
of the Western Railway Club, of Chicago, and 
the New England Railway Club, of Boston. 
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scope and work, with better accommodations, 
has met with no success. 


2 Be 8 


Annual Report of Locomotive Perform- 
ance on the Des Moines and Fort Dodge 
R. Ibe 





We have received the annexed report 
through the courtesy of John McGrayel, 
Master Mechanic. We should be pleased to 
receive similar reports from other roads, and 
do not doubt but comparison would prove of 
mutual advantage : 
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LETTERS FROM PRACTICAL MEN. 


Difficulty in Pumping Water, 
iditor American Machinist: 





Referring to the difficulty in pumping 
water long distances, as detailed by Mr. E. H. 
Davis in the issue of AMERICAN Macutnist of 
February 12th, 1886, permit me to state that 
I think the suction pipe must leak, or else th« 
delivery valves in pump do not seat tightly, so 
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Fig 1386 


The following officers were elected: R. H. 
Soule, president; T. Sullivan, St. Thomas, 
Ont., vice-president ; E. Chamberlain, Buf- 
falo, secretary and treasurer. Executive and 
financial committee: E. Chamberlain, W. 
F. Turreff, F. B. Griffith, John Kirby, and R. 
H. Soule, the last-named gentleman being 
chairman. Buffalo is favorably located for 
such a club, and those interested in railroad 
matters will look forward with interest to its 
future meetings. 

The reorganization of the Master Car 
Builders Association under the name of ‘‘ The 
New York Railway Club,” with its head- 
quarters in New York city, having a larger 





that water and air is drawn through them from 
above the valves. I had the same difficulty 
with two different pumps ; therefore I would 


suggest to him and others who may be| 


troubled likewise to proceed in the following 

manner : 
First 

pipe as close as convenient to the pump, witha 


Place an air chamber in the suction 


cap at the upper end. 
be made of common wrought-iron pipe, and 
in length sufficient to extend at least one foot 
above the level of the delivery valves in pump. 
Screw the lower end of the air chamber intoa 
tee, looking upward, placed in the suction 
pipe. 
After doing this, make a test to discover 
whether the foot-valve is tight enough to hold 
| the column of water up to the pump by remov- 
| ing the cap from air chamber on suction pipe; 
‘then fill the suction pipe with water; also be 
| careful and see that the pump fills with water 
until the water will flow from the air cock on 
valve chamber of pump. If the water remains 
|in the suction pipe, the foot-valve is tight. 
If the water recedes, the foot-valve needs 
repairing, so as to hold the water stationary. 
When this is accomplished, screw down 
the cap on top of priming chamber perfectly 
| air-tight ; then try the pump. 
If there are no large leaks, or not too many 


small ones, or air ‘‘ bottled up” in the valve| B. M. 
chambers and cylinder of pump, it cannot | - 
fail to work, as far as any difficulty from air | He 


is concerned. 


The speed at which the pump will work 
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without concussion can only be determined 
by trial. 

I have charge of a No. 5 Dayton cam steam 
pump, which is drawing water through nearly 
800 feet of 25’ suction pipe, and delivering it 
through about the same amount of 2” pipe 
into a tank having an elevation above the 
pump of 40 feet. The ‘‘lift” is from three to ten 
feet. I endeavored to use this pump without 
a foot-valve on the lower end of the suction 
pipe, but it failed to work steadily as so 
fitted. The pump would exhaust the air and 
discharge some water, then go on a strike, 
caused by air from some point not ascertain- 
able getting into the suction pipe and valve 
chambers of pump. 

By opening the air cock on delivery cham- 
ber of pump, the water would soon start again, 
and the pump would operate well for a few 
minutes. 

After exhausting a reasonable amount of pa- 
tience, I attached atight foot-valveto the lower 
end of suction pipe, and the operation of the 
pump was perfect afterward. This suction 
pipe has 15 ninety-degree bends in it. The 
speed of pump is usually 36 single strokes 
per minute without violent concussion. 

If Mr. Davis’s pump is delivering water toa 
moderate elevation above the pump valves 
and through considerable pipe or into a tank 
through the bottom, he can arrange a very 
convenient method for priming the pump 
when necessary, which method is feasible 
only where a foot-valve is used, by making a 
connection from the delivery pipe to the suc- 
tion pipe of pump with a ?” or 1” wrought- 
iron pipe, and placing therein a globe valve. 
This pipe must be connected to the delivery 
pipe outside of the discharge valve in the de- 
livery pipe. If, in starting the pump, it is 
discovered that air has collected in the<«uction 
pipe or valve chambers of pump, it may be 
dislodged by (1) closing the discharge valve ; 
(2), opening the air cock on valve chamber of 
pump ; (3), then open the globe valve in the 
priming pipe to fill the suction pipe with 
water, when the air will be forced out by the 
incoming water from the delivery pipe. When 
water flows from the air cock on valve cham- 
ber, close the globe valve in the priming pipe 
and start the pump. 

By using the priming pipe, it obviates the 
nuisance of having to remove the cap on the 
air chamber to prime the pump. 

Give the method a trial, and let the readers 
of the American Macuinist know the result. 

Coldwater, Mich. E. MANSELL. 


Wages and Living Expenses in 
Springtield, 


Editor American Machinist: 


I wish to give you some items on wages 


and living expenses in Springfield, Ohio. 
The population of Springfield is about 


30,000. The principal business is manufac- 
ture of agricultural implements. Wages run 
about as follows: Laborers, $1.25 per day. 
The average mechanic in the line of work 
here gets $1.75 per day, which varies some 
above and below this figure, according to 








This air chamber can | 


| 
| 


First-class 
machinists get from $2 to %2.50—a few pos- 
little Patternmakers, and 
others of the higher grades of mechanics, run 
about the same. 


work and the different shops. 


sibly a more. 


House rents vary, according to lecation and 
quality, from $3 to $13 per month, for five 
rooms. 

As to living expenses, I will give you my 
own actual expenses for the last two years, 
which I think give a fair representation for 
the expense of living reasonably well, but 
not in any Way extravagant. 

My family consists of my wife, myself and 
two children, aged three and five years. I do 
not pay house rent, but will add that item to 
complete the list. 








1885. 
Table and fuel expenses.................. %339.77 
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1886. 

[able and fuel expenses...............++. $288 85 
Miscellaneous mi) Mls Ue usegubedaveirs 98.27 
SOE iccckcex se: Re A oe . 82.27 
GUNMEN os cobnet oe Vocctas csv eNcceniecesunenesuGentas 76.54 
PRE Se Care eeiks soa vone cease cbecsCescesestiets 28.26 
PME Ss Sec mas bees cues co vaeeboueessuetereeeeees 20.15 

ER ra bch di exe be bwaecereescunewceasses . 8594.44 
FIGS RENO is cee circ es ceneses Sb seetaceveuss 144.00 





$738.44 

These items include all necessary living 
expenses, with doctor bills (small) and some 
60.00 for life insurance, lodge dues, reading 
natter, church and social expenses. 

These items figure up some more than the 
income of the average wage worker, but not 
more than every family should have to spend. 
It would be much better for society and 
business if every one could afford it. 

The business of the place is quite active 
this year. Si vk 

4 ———— 
Machine for (irinding and Polishing 
Curved Surfaces. 





The illustrations represent machines used 
in the Grant Locomotive Works and other 
locomotive shops for grinding and polish- 
ing curved surfaces, such as the edges and 
openings of links, link blocks, the outside of 
eccentric rod jaws, etc. The machine is als” 
often used for polishing straight surfaces. 
This machine is not patented. 

Fig. 1 represents a side elevation and Fig. 2 
an end elevation. Similar letters in the two 
views represent the same parts of the machine. 
A small emery wheel JA is fastened to the end 
of the spindle B. This spindle works in the 
bearings C, which are screwed to ends of the 
round bars )). These bars pass through a 
wrought-iron pipe /. By this arrangement 
the distance between the spindle B and the 
shaft @ can be increased or decreased to suit 
the length of belt, or to adapt the machine to 
the particular kind of work which it has to 
do. To the pipes / bearings are fastened, 
which rest or turn on the shaft G, so that, in 
taking hold of the handle //, the emery wheel 
can be moved up or down as may be required. 
The shaft G works in the bearings J, and 
these bearings are fastened to wrought-iron 
pipes J, which extend upwards into another 
set of wrought-iron pipes A ; by this ar- 
rangement the shaft ( can be raised or 
lowered as the case may require. To the 
pipes A the bearings / are attached, which 
rest or turn on the shaft , so that by taking 
hold of the handle H the shaft ( can be 
swung backward or forward, as nature of the 


work may require. The shaft /revolvesin the | 


hangers .V, which are fastened overhead to 
beams similar to any ordinary countershaft. 
The shaft VW is driven from the main shaft, 
and by the fast-and-loose pulleys O P the 
whole machine can be set in operation or 
stopped at will. A belt is passed over the 
pulleys Q and f, and another belt over the 
pulleys Sand 7’, which sets the emery wheel 
in motion. 

When a link or any other part of a locomo- 

tive is to be ground or polished, it is fastened 
to a table placed underneath the machine 
this table is not shown), and the operator 
guides the emery wheel while it is in motion 
over the surfaces which are to be ground or 
polished. 




































































































The Changes on the N. Y., L. E. & W. R. R. 


The New York, Lake Erie and Western 
Railroad Company has established the office 
of general manager, the duties of which have 
been performed heretofore by one of the vice- 
presidents. R.H. Soule, recently superinten- 
dent of motive power, has been appointed to 
the office and enters upon his new work im- 
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be at No. 21 Cortlandt street. 

be superintendent 
power, with headquarters at Buffalo; his 
assistant will be Mr. Roskills, who was for- 
merly with the Nickel Plate, and afterwards 
with the New York and New England road, 
D. H. Blackham, the superintendent of the 
Susquehanna division, having resigned on 


He will have charge of the opera- 
tion and maintenance of the property, and 
will report to the first vice-president. 
Soule was born at Boston in 1849, and trained 
in railroad affairs on the Pennsylvania Rail- 
In 1883 he became superintendent of 
motive power on the West Shore road, and 
about a year ago was appointed to the same 
His headquarters will 


motive 


position on the Erie. 


ad 
‘ 


\nperintendent of the Western division of the 


New York, Pennsylvania and Ohio road, will 
take his place, while the vacancy thus caused 
in the latter road will be filled by Mr. 
Bartlett, now superintendent of the Rochester 
division. Mr. W. H. Starr, roadmaster of 
the Eastern division of the Erie road, will 
take Mr. Bartlett’s place.— Paterson Daily 
Guardian. 
aie 

A correspondent in Youngstown, O., writes: 
‘* The iron trade here is good, with fair pros- 
pects for future. Wages for moulders and ma- 
chinists, from $2 to $2.65 aday. Some few 
men get above the latter figure. Shops are 
all running full. Rents are high; boarding, 
$4.50 to $5. Very few idle mechanics here. 
No signs of labor trouble at present.” 

ae 

The Rhode Island Locomotive Works com- 
pleted during the end of last month a loco- 
motive for the New York, Providence and 


| Boston Railroad. It is said that this locomo- 


tive is the largest and fastest ever built. It 
is designed to run between Providence and 
Groton, Conn., and is expected to draw eight 
cars over the road between the two points—a 
distance of sixty-two and a half-miles—in 
sixty-two and a half minutes, including a 
full stop at Mystic drawbridge. The weight 
of the engine is about 95,000 pounds. The 
boiler is 54 inches in diameter, cylinders 
18x24 inches, driving wheels 6 feet in diame- 
ter; fire-box 125 inches long and 43 inches 
wide. It will require 3 tons of hard coal for 


,making the fire before starting from the 
;round house. Four tons of coal and 4,000 


gallons of water will be carried in the tender. 
a 
The four Honigmann soda locomotives, 
built by the Baldwin Locomotive Works for 
the Minneapolis, Lyndale and Minnetonka 
Railroad, have not yet been put into regular 
service. The trouble is being remedied, and 
they are expected to be running soon. 
- ae 
There are eight important committees to re- 
port at the next annual Convention of Ameri- 
can Railway Master Mechanics’ Convention at 
St. Paul next June. All relate to construc- 
| tion and management of the locomotive. 
| =>: 
| It is expected that the Ordnance Bureau at 
| Washington will soon issue important circu- 
|lars prescribing the conditions upon which 
| bids are to be received for the steel armor 
plates for the new cruisers. 


Writing of steam jackets, Mr. W. Anderson 
|says: ‘‘ What has already been said on this 
subject shows that there is no theoretical gain 


in steam jackets. ‘They can produce no effect 
whatever upon the fact that every foot-pound 
of work is represented by a corresponding 
absorption of heat; but a steam jacket makes 
the curve of pressure follow more nearly the 
isothermal line, and so enables the engine to 


do a larger quantity of work without sensibly 
increasing friction and other resistance, and 
to use a higher rate of expansion to obtain the 
same power, which in the case of steam im- 
plies higher initial pressure, and consequently 
temperature, and a greater fall of the latter 
in the working substance, and hence econ- 
omy.”’ 





The Swedish and Norwegian Kailway Com- 
pany, limited, have just placed an order for 
5,000 tons of steel rails for their line with 
Mr. Fried. Krupp, at Essen, and one hun- 
dred and twenty-five ton iron ore wagons 
with the Birmingham Wagon Company, 
at Smethwick, all of which are to be 
fitted with the Westinghouse automatic 
brake, 
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| Tron vs. Steel for Certain Parts of 
Locomotives. 


One of the remarkable mechanical changes | any one. 


MACHINIST 


|the cars were heated by steam they could not 
be warmed until made up in trains and occu- 
pied by passengers, is not seriously taken by 
This again is simply expressive of 


of the day is the setting aside of steel and /|the fact that to warm them before making 
re-adoption of iron for some of the most} up trains would entail an expenditure of 


|important wearing parts of locomotives on 


means, But there is more of truth in the 


many railroads in this country and Canada. | statement that it is not practicable to use 


| Why such a change is being made is told by | 
|® number of master mechanics in our columns | 
this week, also a number of other master 
mechanics give their reasons for adherence to 
| steel. How far this change will go is hard to 
| tell. It is not many years since the change 
| Was made, on most roads, from iron to steel. 
| The reaction will be observed with particular 
interest. 
| One railroad in the Northwest has dis- 
carded steel for wrought-iron crank-pins from 
|their experience this winter, and another 
| prominent road in that section (the Chicago 
j and Northwestern) finds steel pins not en- 
tirely satisfactory during the last five years, 
and will try experiments to see whether iron 
will give better results. The dissatisfaction 
with steel pins is by no means confined to 
roads running through very cold territory. 
Tt exists in the South and the Southwest just 
as strongly, as some of the letters we publish 
this week plainly show. The kind of steel 
used, the size and shape of pins, and other 
elements might be compared so as to throw 
much light upon the cause of failure of that 
metal. Views that appear to conflict directly 
might be partially harmonized if all the con- 
ditions were noted, yet preferences for one 
or the other metal are well rooted, in some 
instances, as expressed in the letters we 
present. We have no axe to grind; our only 
object in bringing to public attention the 
contest now going on between the two metals 
for crank-pins, axles, slides, and piston-rods, 
on locomotives is to collect and publish the 
facts. 
pins on some roads, and will publish others 
next week. 

It is apparent that Krupp steel, Otis steel, 
and open hearth steel, all of which are men- 


We give cuts showing shapes of crank- 


tioned, do not give equally good results. The 
latter seems to meet with most disfavor. 
Indeed, the two former steels are not con- 
demned at all by any of the writers who men- 
tion either. 
deal of difference in the quality of wrought- 


There is undonbtedly a great 


iron used on locomotives, as well as of steel. 
Where iron is vsed for pins some of our 
informants case-harden them and others avoid 
case-hardening. 

Those who use iron axles in preference to 
steel mention as one reason for their prefer- 
ence, that iron gives warning before breaking 
clear through, but if a crack is started in steel 
the axle is likely to break through rapidly. 
Some prefer iron as giving a better wearing 
surface, being, therefore, less liable to heat. 
When steel axles break, the weight of evi- 
dence shows that it is usually just behind the 
wheel. 

The frequency and thoroughness of loco- 
motive inspection, and the prompt remedy- 
ing of defects as soon as found, will go far 
towards preventing breakages while on the 
road, This is equally true whether iron or 
steel be used for certain parts. As expressed 
by one superintendent of motive power, 
‘*there is a limit to the life of steel used as 
crank-pins or axles—certainly there is a limit 
to the safe use of iron for either.” 

We have a number of letters from master 
mechanics, left over to appear in next issue, 
and shall pursue the subject so as to develop 
more information. 
a Oe 
Heating Cars, 
We note that as between some of our con- 
temporaries and the views expressed by 
railroad cars otherwise than by stoves there 
Probably in this as in 
most other cases, the truth is somewhere 
between the extreme views. 


is wide divergence. 


On one band, 


change. 


heating cars, should be taken as expressing | heavy construction.” 
the fact that they do not want to make the | to know is: 


steam from the locomotive to heat the cars. 
Not that this is not possible, but it would un- 
doubtedly decrease the capacity of the loco- 
motive to move passengers. 

Here is where we think those who take the 
other extreme view of the case, viz.: that the 
capacity of the locomotive to move the train 
will not be materially decreased if the boiler 
is saddled with the duty of heating the cars, 
We believe that the heat re- 
quired to keep a car warm in cold weather 
when moving at fifty miles an hour is a good 
deal under-estimated by those who propose 
heating it from the locomotive. 
these extreme 


are mistaken. 


A compromise between 
opinions is probably the correct view of the 
It is practicable to heat cars by steam, 
but it is probably not best to put this duty on 
the locomotive boiler. As we have before 
said, the first step is to provide for the abol- 
ishment of the stove. This public opinion 
demands ; beyond this, if the matter of 
heating cars by steam is put in the hands of 
railroad master mechanics, they will be found 
amply competent to settle the details. A 
little of their hard practical common sense is 
worth volumes of theorizing. 
RBI - 


case, 


Qualities Poor Persons Lack, 


Thus saith the Railoay Age in a recent 
editorial : 

‘There are no restrictions of rank or birth 
in this republic to prevent them from climb- 
ing upward, and while all cannot become 
rich it is a general rule that those who are 
poor owe their condition to lack of industry, 
economy and perseverance or to a natural 
want of business ability, and not to the fact 
that some others have made fortunes.” 

We do not doubt that the editor of the 
Railray Age is a climber, but the above 
seems to us indiscreet and likely to lead to 
his annoyance. 
meeting some of his acquaintances who have 


He may now expect, when 


long known him as possessing industry, econ- 
omy, perseverance and business ability, but 
have never before suspected him of being 
rich, to strike him for an X ora V without 
hesitation. Then when he asks for a free 
railroad pass the official who knows him as 
possessing the above qualities may ruthlessly 
tell him to pay his fare. 
tages in letting one’s affluence be publicly 


There are disadvan- 


known. 
* Er 

Loads are generally placed upon chimneys 
for the purpose of ornament, but from an 
article contributed to the German Society of 
Engineers it appears that such a load will 
prevent dangerous oscillation. An instance 
is cited of a chimney only 56 feet in height 
which oscillated to analarming degree. This 
was completely cured by loading the top with 
a weight of less than 300 lbs. 


RB 


Advantages of Electric Motors. 


If the progress in the improvement of 
electric motors continues at the same rate in 
the next few years as it has done in the past, 
we may yet enjoy some of the advantages 
claimed for the electric motors by their in 
ventors. We say ‘‘some of the advantages,” 
because we do not believe that we will ever 
live long enough to see an electric motor 
having so many advantages over other mo- 
tors, particularly the steam locomotive, as 


railroad managers on the subject of heating|/are claimed for it by inventors and stock- 


holders. 
Here, for instance, are two advantages 
claimed by the Van Depoele Electric Com- 


pany in their catalogue : ‘‘ Electric motors can 


the statements of railroad managers, that it is| be much lighter than locomotives, and this 
not practicable to change the method of|saves the expense and unsightliness of a 


What we would like 
How can these light motors do 


It is only a strong way of expressing |as much work as the heavy locomotives ? 








this fact. 


Of course the statement that if|The adhesion is proportional to the weight, 
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and in correctly designed locomotives, suit- 
ble for certain kinds of service, the adhesion 
is not greater than that required. Again: 
Where is the unsightliness of a correctly 
designed locomotive? We have always ad- 
mired locomotives which have been designed 
and built by men who know their business. 
aa 


It is estimated that 14 inch pipe arranged 
so as to get 125 square feet of heating surface 
will be abundant to heat with steam a seventy 
seat car, fifty-five feet sills, with eighteen 
windows in each side. 

= was = 


Literary Notes. 


The Report of Proceedings of the Nine- 
teenth Annual Convention of the American 
Railway Master Mechanics’ Association has 
been issued in pamphlet form by the Secre- 
tary, J. H. Setchel, Dunkirk, N. Y. The 
convention was held in Boston, June 15th, 
16th, and 18th, 1886. The reports of com- 
mittees and discussions are given complete, 
with engravings of all drawings accompany- 
og the reports. Every one interested in the 
mechanical management of railroads should 
send $1 to Secretary Setchell and have a 
copy mailed to him. 














Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor locas 
tion will be published. 

(76) J. W. E. asks: What is the correct 
method for finding the pressure on a locomotive 
slide-valve? . A. —See sixteenth paper, Modern 
Locomotive Construction, AMERICAN MACHINIST, 
December 26, 1885. 


(77) J. K., Jersey City, N. J., asks: 1. 
What is the weight of a cubic foot of cast-iron? 
A.—It varies with quality, 450 lbs. being a fair 
average. 2. How many cubic inches in one ton? 
A.—450 : 2000 : : 1728 : 7680. 


(78) B.F.D., Mechanicsville, Iowa, writes : 
Our engine, a semi-portable, upright boiler, had 
exhaust removed from smoke-stack because it was 
corroding the head. Now our draftis poor. What 
can we do to help it? A.—Blow the fire with a 
small fan. 


(79) J. J., Philadelphia, asks: Will you 
tell me how or from what books I can learn to 
analyze open-hearth steel? A.--It will be neces- 
sary for you to work for some time under compe- 
tentinstruction. We cannot refer you to any books 
from which you can learn. 

(80) A. §., Minneapolis, Minn., asks: 
Which end of a stationary boiler should be the 
highest, and what are the advantages of having 
one end higher than the other? A.—We presume 
you to refer to a return tubular boiler. Set it 
level. No advantages in setting it otherwise. 


(81) J. S., Buffalo, N. Y., asks: 1. Is 
there a monthly or weekly paper published treat- 
ing exclusively of mechanical drawing? A.—No. 
2. What is the best book on proportioning parts of 
A.— There are many books on this 
subject; one that would suit one man best would 
not suit another. You must judge for yourself. 
Dealers in technical books will send you a cata- 
logue, if you ask for it. 

(82) T. J. C., Chicago, Ill., asks: Would 
an invention that would lock and unlock the 
wheels of a train in twenty seconds be worth get- 


machines ? 


ing a patent on? A.—Present systems of: auto- 
matic brakes accomplish all the good purposes you 
would cover with your invention. If you mean by 
locking, the prevention of revolution, that is not the 
best way to brake a train. If you have something 
better than the present automatic brakes, then it 


is valuable. 


(83) S$. S. Hudson, , asks: 1. How 
much will a 23-16 inch shaft expand after heating 
the mill from 40° to 70°; then starting up and run- 
ning 150 revolutions, doing afair amount of work, 
evenly distributed through the length of shaft? 
A.—Increasing the temperature of the shaft from 
10° to 70° will expand it about 4 inch. 2 Does the 
speed affect the expansion? A.—No. It is possible 
that torsion will affect it a little, but not materially. 
3. How will a larger shaft be affected? A.—The 
diameter will have no effect, except it may bea 
slight one due to torsion. A shaft 100 feet long 
should have two collars at one box, to prevent ex- 
cessive end-long motion; then if under ordinary 





| conditions there are no pulley hubs, or other col- 
| lars, nearer to a box than yy" to 4%, there will be 
| no trouble from expansion, 
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(84) L. H., Modesto, ——, will find the | 


article on babbitting boxes to which he refers in 
the AMERICAN MACHINIST of May 15, 1886. 


(85) E. U., Dayton, Ohio, asks: How can 
»xidize brass? A.—By continued fusion, keeping 
a high temperature, and exposing to the air. 

86) R. G., Troy, N. Y., asks: Will a 
ited reamer last longer in cast-iron if used with 

than if used dry? A.—Our opinion and experi- 
ce is that it will not. 

87) H. E. C., Harrisburgh, Pa., asks: 
t what pressure will air begin to be heated per- 
ptibly by compression? A.—Air will heated 

compressing from any pressure to a higher 


be 


essure. 


88) J. G., Chicago, Ill., will be able to 
alculate the speed of wood-turning lathe from an 
irticle on Machine Tools for Patternmakers, in the 

MERICAN MACHINIST of December 11, 1886. For 
ne pulley diameters, see AMERICAN MACHINIST 

October 22 and November 26, 1881. 


89) C. L., Philadelphia, Pa., asks: 1. 
Can a person not a resident of New York obtain a 
license there? A.—Hecan,if adjudged competent, 


obtain a license to run an engine in New York, but | 


not elsewhere. 2. 
license, and if so, where? 


station on Mulberry street. 
90) J. H. P., Brooklyn, writes: I have 


two evenings in the week that [ am off duty, and 
would like to devote them to mechanical drawing. 
Would you inform me where I could get instruc- 
tions in the foregoing? A.—You can get instruc- 
tions in mechanical drawing by joining a@ class in 
the Young Men’s Christian Association, 502 Fulton 
street, Brooklyn, N. Y. 

(91) J. W. T., Thornton, Ark., writes: 


nee 


We have a 16 


Can a person under 21 obtain a 
A.—Yes, at the police 


x24” engine in which spring rings of | 


cast-iron are used. The rings are cutting the | 
eylinder. Will brass rings stop the cutting ? eee 


Brass rings will not be likely to cut the cylinder, 
but they will wear out quicker than rings of cast- 


iron. If the piston is kept well lubricated, we have 


never found any difficulty in the use of cast-iron | 


rings, and should recommend them instead of brass. | 


(92) N. B., Southbridge, Mass., writes: 
Inthe shop where I work the main shaft, pulleys 
and belts are greatly charged with electricity. Can 
you tell me the cause, what effect it has on the 
power, and the remedy? A.—The cause is friction 
and condition of the atmosphere; it has 
perceptible effect on the motion of shafts; we pre- 
sume you could discharge it by locating copper 
wires so one end would be nearly in contact with 
the belt, and carrying the other end into the 
ground. 


(93) J.C. writes: In case a main tire is 
broken in a locomotive having four driving wheels, 


no 


what would have to be done to bring the same to 
the shop? A.—In our opinion, the only thing that 
can be done is to procure an engine that can pull 
the disabled locomotive to the shop. In case a tire 
onthe rear wheels is broken, the disabled wheel 
can be blocked up, side rods taken off, and the 
engine slowly run to the shop, providing the dis- 


tance is not very great. 


(94) W.W., Cannelton, Ind., writes: 
engine has been in use for thirty years, and the 
crank-pins will soon The 
cranks are wrought-iron, and the pins un- 
doubtedly shrunkin. What is the best method for 
removing them? <A.—Such pins can 
started by strong screws and clamps, warming the 
metal around the pin by hot 
helping a little with a sledge. 
drill them out. 

(O65) We. TE.  B:, 
writes: We have a 16x42" Corliss engine which 
runs four large shears in our rolling mill, and is 
also belted to run other 
plenty of power. We wish to do away with so much 
belting, and to do this think of using a 10x30", 
which will do all the work outside the mill. What 
be the difference in the steam used, if any? 


Our 


have to come out. 


are 
usually be 


irons laid on, and 
If this fails, then 


Southington, Conn., 


work; there is always 


will 
{.—We have no means of knowing how much belt 
will dispense with 
You will undoubtedly use more 


yi‘ by the arrangement you 
propose to make. 


steam, probably by from 10 to 15 per cent. 

3. K., Baltimore, Md., asks: 1. What 

render card-board, woolen, felt or cotton 
mbustible ? A.—A of 

borax and 24% parts sulphate magnesia in twenty 


96) 
will in- 


solution three parts 


parts water is recommended for this purpose. 9. 
What is used for fire-extinguishing compounds? 
{.—Carbonic acid is produced by bringing together 
acid. Thus, in some 


carbonate and 


es, a tank is partly filled with a strong solution 


a strong 


carbonate of soda, over which is a vessel con 
taining sulphuric acid; mixing the two produces 
irbonic acid. Other carbonates, such as carbon- 


es of lime, iron, etc., with other strong acids, may 


» used. 


97) G. B., Philadelphia, Pa., writes: 
Will you please give me some information with 
We 


water 


ference to heat of water under pressure? 
ot 


yressures above the atmosphere 
} I ’ 


have tables showing the temperature 
boiling under 
1 understand that when the pressure is removed 
Now 


What I wish to learn is whether water at a pressurs 


the temperature of the water falls to 212°. 
ibove that of the atmosphere, and heated to 


nperature less than 212°, will still be at the same 


15. At what pointin the stroke should the e 


| end 
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it rise to 212°; that is, if the pressure is consi 
ably above that of the atmosphere? 4.—The ter 
perature of the water will not vary sensibly by 
withdrawing the pressure. 

(38) J. L. B.,.- , writes: We are run 
ning four boilers 60 inches diameter by 15 feet long, 
using egg coal After making the necessary 
changes, would it be more economical to use pea 


coal, it 
tubular boilers, and it is 
A.—We do not know l 
us to conclude whether or not you would be able to 
do the work with 
been that if the 
coal it not 
pea coal without using a blower; also that pea coal 


being one dollar less per ton? They 


necessary to 


lara t 4,7 


enough particulars to enable 


pea coal. Our experience has 


boilers were crowded with largé 


would be possible to make steam wit! 


would give about three-quarters the effect, ton for 


ton, that large coal would give. 


(99) KE. C., Freemansburg, Pa., writes: 
In a high-pressure blast engine, 45% inches diam 
eter and 7 feet stroke, the area of e: um por 





is 76inches. The engine runs 15 


The 


ute. valves are of the double-poppet type 

top valve, 9’, and bottom valve, 8"' diameter. 
The fly-wheels are weighted to counterbalance 
connecting rods, piston, ete. 1. How much should 
these valves open? A.—Arrange to open steam 
valves so as to give an area of opening a little 


greater than of 
open exhaust valves to give opening at 
if 
valves open quick or slow? A. 


area passage (76 square ine 
least 25 per 
cent. greater, possible. 2. Should ] 
Opens: 
valves as quickly as possible. 3. At what 
the stroke should the inlet be 
A.—Let them be about 1-16 inch open at the begir 

ning of stroke, more or less, as you find the running 
improved. 4. At what point should the inlet valves 
close, steam pressure being 60 Ibs. ; 


point lI 


valves gin to ope! 


blast pressure 
being 10 Ibs., with 90-inch blowing cylinder? A 

We should think that, taking intoconsideration the 
loss of steam pressure and the friction of air in the 
passages, you would have to let steam follow about 
3, stroke: 
ance 
work at a shorter cut-off ; 
you must find out experimentally. 


then you will require considerable bal 
wheel. Possibly you may be able to do the 
this is one of the 

Close the 
valves as early in the stroke as you can, keeping 


things 
steam 
up to speed and passing the centers satisfactorily. 
Xhaust 
valves close? A.— From two tothree inches of 
will 
should have means of 


of stroke probably be satisfactory. 


varying the points of valve 
opening and closure; 


then apply an indicator, and 


set the valves for the best results. 6 Whatshould 
be the size of steam pipe? A.—If the pipe is short 
and direct, 8’’ will do; if not,9’.. 7. The exhaust 


| pipe is 35 feet from engine to heater, with 4 elbows; 





| 


tLe -heater is 28 feetlong; then a pipe 27 feet long 
beyond heater. How should the 
pipe be? A.—Not less than 10 inches, preferably 


12 inches. 
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Edw. Sears, Wood Engraver, 169 William st., N.¥ 


Shafting Straighteners. J. Wells, Tampa, Fla. 


Steel Name Stamps, etc. J. B. Roney, Lynn, M: 
J. Clayton,Air Compressors, Rock Drills,43 Dey st,NY 


Light articles built toorder by the American Sew 


| ing Machine Co., Philadelphia, Pa. 


emperature when the pressure is removed, or will | for circular No. 17. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

** How to Keep Boilers Clean.” A book mailed 
free, by James EK. Hotchkiss, 93 John st., N. 

Solid Nickel-Seated ** Pop” Safety Valves. Con 
solidated Safety Valve Co., 111 Liberty st., N. Y 


Robbs’ Patent Composition for cz 
send for circular, F. W. Tasney, } 





aterson, N. J 


the best in = the 


Syracuse, N, ¥ 


Hamme} 
Bradley & Co., 


**Bradley’s Power 
world.” 20 sizes, 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


Metallic Pattern Letters and Figures to put on } 
terns for castings. Knight & Son, Seneca Falls, N.\ 


20' , 25,” 28" B.G.and S. F. upright drills tor imme 
diate delivery. Currier & Snyder,Worcester, Ma 

Ice and Refrigerating Machine 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, 1 

Veneer Machines, with latest improvements. Far 
rel Fdy. & Mech. Co., Ansonia, Ct. Send for 

20,000 addresses of steam users and u of ma 
in 10 States, $10. J. N. Mills Pub. Co., 30Ves¢ 

The Improved Tabor Steam Engine I at 
made and sold by The Ashcroft Mfg. Co. 111 


st., N. ¥. 


Engine Lathes, Hand Lathes, an Is, 
Assortment large; prices low. Frasse & (Co., 9 
Park row, N. Y. 

Complete Gear-Cutting Attachme: 
to any lathe from 8" to 14” 
Cleveland, Ohio. 


wing; HO s Yor 


Split Pulleys at low prices, and of same strengt! 
and appearance as Whole Pulleys. Yo & Se 
Shafting Works, Drinker st., Philadel; es 

Curtis Pressure Regulators, Curtis Ke n Tray 
Curtis Damper Kegulator See Feb 5, 7 l . 1 

Curtis Reg. Co., Bo Vias 
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For Best Return Steam’ 
Positive-Acting Pump 
T. Kieley,11W. 13th st..N. Y. 


“aps, Pressure Regula- 
Back-Pressure 
Send for des’n. 


tors, 


Val 


Govs., 


es. 


Machinists’ supplies, brass goods m’f’rs supplies, 

















polishing materials, all kinds wire, metals, ete: in 
any quantity. Jordan & Gottfried,208 Canal st.,N. Y. 

*Morr Pr 1 Engineer.” A complete 
reatise Ipp.jon steamand general mach. Mailed 
on? ¢ 21. W Morrison, Box 37 Lowell,Ma 

I} Holly Ma f rir ( ny Lockport 
N. Y., will send, on applica their pamphle 
il t t im ma nery 1 rej} »f 
1 rials 

Pra eal H ok on 1 mp Constr i 
ous kiud 1 iterials to be made of nt 
purposes. | R. Bjorling Nine ple ae tie 
$1.50. E. & | . Spon, publishers, 35 Murray street, 
New York 

St. John Impr 1 adjusting Cylinder Pack 
ing, f i and iry engines and locomo. 
tives e to . air, oil and ammonia 

1 , er 


iminimum of friction, itis 
pamphlet Address, Ba 


iston Packing Co., room 58, 280 
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The McCormick Company has been incorporated 











at Harrisburg, Pa., with a capital of $1,000,000, for 

e purpose of manuf ring iron and steel. The 
lirectors are Henry and James McCormick, J. D. 
Cameron, Henry McCormick, Jr., and James M 
Cam n. 

Mr ksmit Imachine shops of the Savan- 
nal Fle la and Western Railway, at Savannah, 
Ga ver le ved y e recently The build- 

g Ww a or tory brick, 180x140 feet. All the 

hinery in \ iined. The total loss is 
~ 1000 } or $34,000 

The Pennsylvania Railroad Company contem- 
pl erectil ‘xt sive workshops for the build 
ing ar epairing of cars in Camden, N. J.. having 
pu Isixteen acresof ground adjoining its road 
1 a e f pro] vorks It is expected that 
hey will give employment to several hundred 
men 

Cu & Snyd Worcester, Mass., manufac 
t Aas a ilty, ht drills in various sizes 
ral ng tf m 20 6 i e The first one of 
t i lrills was purchased by the Holyoke Ma- 
*) Company, of Worcester, for boring pulleys. 
It has been ® several months with the best 

i faction 

M Williams & Co., of Philadelphia, inform 

hat the Waldron rotary engine, as improved 

nd manufactured by them, is doing specially good 

work in running hydro extractors, elevators and 

other machinery requiring frequent starting and 

oppi rhey ex] tto putthe engine regularly 
on the market 

The Universal Store Service Company has been 
incorporated in Albany, N. Y., to manufacture 
appliances for conveying parcels and cash in large 
retail stores. Itis estimated that 200 men will be 
employed in the works. Among those interested 
are W M. Whitney, Jr... Lemon Thomson, and a 
number of others, 

The Arlington Mills have just contracted with 
P.M. MeLaren, Eastern manager of the Babcock & 
Wilcox Company, for 2,880 horse-power of B. & W. 


] 


water tube boilers to be placed in their new mill at 
Lawrence, Mass There are to be six batteries of 
{80 hor power each This is one of the largest 
ingle contracts for boilers that has been made for 
many mor 

fhomas D. West writes us At the Cleveland 
Ship Building Company’s Works (tormerly the 
Cuyahoga Works) every hole and corner in the 
four y is tilled with men getting out, amongst 
ther work, castings for two large compound marine 
neine viso for blowing engines and heavy ma- 

nery for the Cleveland Rolling Mill Company, 
Otis Steel Works, and the M. C. Bullock Manufac- 


: Company, 


of 


Chicago.” 






The Hl. W. Johns Manufacturing Company, 87 
M en lane, New York, have published a very 
\ little pamphlet entitled, ** Hints on Modern 
House Paintin It sets forth the advantages of 
asbestos liquid paints, and gives colored engray 

of several large buildings painted with that 
le Those who use paints can obtain a pam 
phiet containing fifty-four shades of these liquid 

! rom the IL W. Johns Company. 

The Buffalo Cast-Iron Pipe Company, Buffalo 
N. Y., will enlarge its works during the present 
month, and give employment to 50 additional 
hat making a total force of 200 men employed, 
\ new one-story buildi THXSDS, will be erected. 
I} enlar ment is « asioned by increased de- 
mands for the company’s work outside of the city. 
( le! ive re ntily been filled for cities on the 

rhe Hewes & Phillips [ron Works, Newark, N. J. 
ha ied a ne llustrated catalogue of Corliss 
@! ne built at tl works It gives sizes, horse 
pow pace ¢ pied, size of fly-wheel pulleys, 
et his firm have made recent additions to their 
boiler shop in the way of special tools, riveting ma- 
! and at illy prepared to take com- 
pl ont for motive plants. Sizes of engines 

i f hed range from 40 to 2,000 

@-} in Idition to engine work, this com- 

par i machi tool hydraulic machinery, 

| a large neral line of machine work, 

he Stile i r Press Company had their 

\| le n.('onn lestroyed by fire Satur- 

+) iy | 000: it ired tor $70,000. 

} n ’ the old shops of the Victor 

\ ! ® Company temporary quarters, 

em with new machinery for 

ti of their busine of manufactur 

resse lrop | mers and sheet metal tools 

“al kind or nately, their works at 2038, 

‘a er ‘ New York, are in good 

1 vill help to fill orders 

I oOhave manufacturers 

f end catalogues and 
\ n | J nd William Hl. Clarke, of 

. i invented a new dredging 

ocal paper thus mentionsit: * Their 

of vo additional booms, one on 

ic} le ol e hull, to be used either separately, 
t ol ) in connection with the 

na ¢ On eact boom is a * box’ 

‘ from lipper’ the material 

re ! 1 de] t ame on either bank or 
in a is may be desired, or anywhere within 
i ius of one fred teet of the dredging appa 
tu t o0mns are so constructed and so 
sndled as totake away and deposit with 

, 1 ie help all the material 
re ‘ iu fy ly ral working at it 
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Machinists’ Supplies and Iron. 


NEw YORK, Feb. 17, 1887. 

American Pig—No. 1 X Foundry, $21.50 to $22.50; 
No. 2 X, $20 to $20.50; Grey Forge, $18.50 to $19. 

Scotch Pig—But little business is doing in Scotch 
brands. Quotations are: Coltness, $23 to $23.50; 
Gartsherrie, $22 to $22.50; Eglinton, $21 to $21.50; 
Langloan, $22 to $22.50 ; Dalmellington, $21 to $21.50. 

Tin—Jobbing lots of Banca have sold at 23c. to 
234c.; Straits and Malacca, 22.70c. 

Spelter— Refined, 5%c. to 6c. 

Lead—Common pig, 4.40c. 


+*WANTED* 


“Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
For the ensuing week's issue. 





aly 


* Wanted—Situation by a patternmaker at metal 
work. Address A. B. Lockwood, Torrington, Ct. 


™ Wanted—Situation by mech. draftsman: vicinity 
New York preferred. Address. K., AM. MACHINIST. 
Wanted—Working foundry foreman of experi- 
ence on engine work, etc. ; country shop. Ad-tress, 
giving experience and pay, ** Sand,” AM. MACH. 
§: Wanted—Six first-class machinists to work on the 
manufacture of steam engines, by Ottumwa Iron 
Works, Ottumwa, Iowa. 
A first-class pract. and theoret. draftsman and 
engineer wants position; can take charge of draw- 
ing room. Address M. E. & D., AM. MACHINIST. 


* Electro, gold, silver, nickel and bronze-plater 
wants situation in any part of the United States ; 2 
years’ experience. Box 10, Oakville, Conn. 

Wanted—An expert draftsman (Swede or Ameri- 
can), & graduate of a polytechnic school. Address, 
giving age and experience, P. O. Box 1034, Worces- 
ter, Mass. 

A machinist of large experience in general shop 
practice is open to an engagement. F. J. Masten, 
Belmont, N. Y. 

Foundry foreman, 20 years’ experience, desires a 
position; highest references; heavy machinery 
preferred. Address Skillful, AM. MACHINIST. 

Wanted—A man to run a Universal wood-worker 
and other wood machines; must be @ wagon work- 
man of experience. Address M. Canning & Son, 
Selma, Ala. 


Wanted—As asst. supt. or draftsman, a situation 
in a new or growing business by acompetent young 
man; South or West preferred. Address B. S., 
AM MACHINIST. 


Wanted—An energetic foreman with a thorough 
knowledge of the manufacture of shafting and 
general mill work. Address R. W. C., P. O. Box 
2466, N. Y. city. 

Wanted—Two or three toolmakers and six good 
all-around men, to work in machine shop near 
Albany, N. Y. Address R. W. C., P. O. Box 2466, 
N. Y. city. 

Wanted—Position as foundry foreman, by a first- 
class foundryman; had 20 years’ experience as 
foreman on all kinds of heavy machinery castings. 
Address Experience, AM. MACHINIST. 


A first-class mechanical draftsman, good de- 
signer on steam engines and special machinery 
(heavy work), desires to change his present posi- 
tion. Address Box 10, AM. MACHINIST. 

Wanted—By a first-class foundryman, position 
as foreman where ability will count: able and 
willing to solicit contract work; agricultural shop 
preterred; best of reierences from present em- 
ployer. Address M. L. A., AM. MACHINIST. 

A mechanical engineer is open for engagement; 
has had large experience in marine and stationary 
engine building and rolling mill work, having 
served as head draftsman, foreman of a large shop 
and master mechanic of a large steel plant; a 
place wanted where economical management is 
desired; best of reference given. Address J. H., 
AM. MACHINIST. 





} MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 


Crescent solid lubricant, clean, durable, cheap; 
prevents hot boxes. Crescent Mfg. Co., Cleveland. 


The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 


Special toois and machines for mfg. designed ana 
built to order; mechanical and Patent Office draw 
Ings. Weston & Smith, Syracuse, N. Y. 

For Sale—A pair of 22’ x 44". Wright automatic 
engines, connected, in good condition; two 6 ft. 

< 16 ft. boilers, in excellent condition; five 4f t. «16 
ft. boilers, with a quantity of shafting, pulleys and 
hangers; one 8’ « 12"' Bigelow engine: one 10’ «15 
Utica engine—cheap for cash. Address Progressive 
Iron Works, 251 to 255 Greenpoint ave., Brooklyn, 
ee 

For Sale — Valuable Manufacturing Property. 
centrally located in one of the largest Western 
States, with a well-established reputation for the 
goods of its manufacture, which consist of engines, 
boilers, saw and grist mill machinery, and kindred 
articles. Property all in first-class condition ; tools 
and machinery in good order, and the works now 
running. Parties who mean business, and desire 
to engage in a profitable and well-established 
business of this character, can get full particulars 
by writing or applying in person to M. D. Wheeler, 
Stapleton, Staten Island, N. Y., or Manning, Max- 
well & Moore, 111 and 118 Liberty st., New York. 








ncnnisonmeanshdantintscommie 
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For Sale—One 1" Merriman bolt-cutter, one 20’ 
Te. 12 ft. bed, engine lathe, both new. The 
McLagon Foundry Co., New Haven, Ct. 


BR ADLEY’ UPRIGHT, 


CUSHIONED 
Ce HAMMER 















Combines all the 


best elements es- 
P sential in a first- 
class Hammer. 

Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 


1832. 


Established 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 








ks 
ericht | 
vf CUSHIONED 


BERUDRY 





The success of cur machine 
is the best guaranteo of its 
value. Only hammer with 
patent Duplex Steel Helvo 

} which novor rattles, burns 

or breaks. Guaranteed to 

ws more re and better work with loss repairs than any other. 


BEAUDRY & CUNNINGHAM, 
Boston, Mass, 











THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the ens B That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

ENOWLTON MFG. CO., KINGST., ROCKFORD, ILL. 
















ONE-HALF TIME “ 


and LAROR saved by using 
this solid, strong, durable, 
firm-bold,quick-working Lever 
(Not Serew)Vise) Hasimproved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & LYON, 
95 Chambers Str-et, New York. 
Successors to MELVIN STEPHENS. 





STEEL STAMPS. 


MERD BY THe 


et 


SPECIAL MACHINERY. 
SEND FOR CATALOGUE. 





DRILL CHUCKS, ‘PIPE CUTTERS. 








GEO. F. BLAKE MANF'G. C0. 


BB veoens & VERY VARIETY 
OF OF 











WATER WORKS PUMPING 


95 & 97 LIBERTY ST., 44 WASHINGTON sT., 
NEW YORK. 


ENGINES A SPECIALTY 





BOSTON. 





















THE DEANE STEAM PUMP CO. Holyoke, Mass, 
BUILD AND 


Water Works, Steam Pumping 


ENCINES MACHINERY. 
25-INCH PILLAR SHAPER. 


This Machine has a stroke of 25 inches, cross-feed of 27 inches, and will 
plane work 20 inches high. It has a large vise, with extra jaws to hold ir- 
regular work, and a good, big solid table, that will stand the strain of a heavy 
cut, It has space under the cutter bar to run shaft 4 inches in diameter entirely 
through for Keyseating, etc. A very important feature is the automatic, vertical 
and angular feed. Its value especially on large work will be appreciated. 

Send for Catalogue for full description. 


THE HENDEY MACHINE Co. 


WESTINGHOUSE ELECTRIC. Ct. 


PITTSBURGH, 





AATALOQUE No. 18. 








Manufacturers of Isolated Incandes- 
cent Plants, and Contractors for Cen- 
tral Stations. 


It is believed that the advantages 
of our system place us beyond com- 
petition. 


Capital investing for dividends will 
do well to close nocontracts until our 
proposals are considered. 

Address 


THE WESTINGHOUSE ELECTRIC CO. 
Pittsburgh, Pa. 


iil 


or 
WESTINGHOUSE, CHURCH, KERR & CO. 


16 Cntr Lamp. (Half Size.) 17 Cortlandt S1., New York. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
masvreee= = Bavinson STEAM Pump Company. 
wa” BEST PUMP — 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, 













MADE | FOR ALL 
SITUATIONS. 


BOSTON, MASS. 





—— 





SEBASTIAN 
MAY & COMPANY'S 


Improved Screw Cutting 


Foot or Power Lathes 


If you want an 


ENGINE 


FOR ELECTRIC LIGHT OR ANY OTHER 
SERVICE. 
For which an automatic is suitable. Read the arti- 
cle on 3d page of AMERICAN MAcHINIsT of February 
12th, 1887 (Vol. 10, No. 7), and write to 


COOKE & CO. 


22 Courtlandt Street, New York. 


Stating the size wanted and service required, and 
you will obtain lower prices for a thoroughly 
first-class engine, than you can get elsewhere. 


5 to 23 H. 


VERTICAL BOILERS, ° in stock. 


—— PRICES LOW.— 





Drill 


Catalogue of Lathes, 
Presses and Machinists’ Tools | 
and Supplies mailed on appli- 


cation. Lathes on Trial. 
167 W. Second St..Cincinnati, 0. | 


Almond Drill Chue 


a Sold at all Machinists’ 
A Supply stores. | 


™ 1. R. ALMOND, 


83 & 85 Washington St., | 
Brooklyn. N. Vv 


Pipe Guiting & Threading Machines 













P. 





FORBES & CURTIS, 
Bridgeport, Ct. 








For Pressure and Vacuum Cauges of every descrip- 
tion, Exhaust Steam, and other Injectors, 
Address, SCHAFFER & BUDENBERC, 
40 John Street, New York. 








SECOND-HAND PLANINC: MACHINE, 


FoR SALE AT A BARGAIN. 


thebed plate is 33 


This machine will plane 59 in. wide by 47 in. high by 20 feet long ; 
50,000 Ibs. 


5 in. long, the table is 21 feet 9 inches ‘long r and the weight is estimated at 


BETTS MACHINE COMPANY, 


MANUFACTURERS OF 
Metal - Workings Machineoco Tools, 
WILMINGTON, DELAWARE 


feet 
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NICHOLSON FILE CO 
mess Hasty 


Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the wages nf of those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 


ems SOLE a=_ 
* MFRS. OF 








FILE CARD. FILE BRUSH. 


Manufactory and Office, 


PROVIDENCEH, R.I., U. S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 85,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


4 OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


HE NEW “CRESHAM” PATENT 


AUTOMATIC INJECTOR 


RE-STARTING 
Portable Marine and 


“Invaluable for use in 
Stationary Boilers of all kinds No handles required. Water supply 
very difficult to break. Capability of re-starting automatically, 
immediately after interruption to feed from any cause.” 

















QvanFLow 











Traction, Farm, 


SEND FOR CATALOCUE. RELIAGLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94 LIBERTY ST., NEW YORK, 


ROOTS’ NEW ACME HAND -BLOWER. Edwards’ Works on the Steam Engine. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable |Modern American Marine Engines, Boilers, and 
Compact and Cheap, also Portable Forges, Tuyere [rons Screw Propellers. Their Design and Construction 
and Foundry Blowers. Showing the Present Practice of the most Eminent Engi- 

neers and Marine Engine Builders in the United States. By 











oer The above or any of our Books se nt by mail free of 
li at the publication price, 
world. 

Ce Our new Cataloque of Practical and Scientific 
Books, 96 pages, 8vo, as wellas a Catalogue of Books on 
Steam and the Steam Engine, Mechanics, Machinery, 
and Dynamical Engineering, and a catalogue of Books 
on Civil Engineering. Bridge Building, Strength of 
Materials, Railroad Construction, and other Cataloques 
the whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any one inany part 
of the werld who will furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut Street, Philadelphia, Pa. 


TOBRIVER & Co's 
IRON 


FOUNDRY, 


333 
East 56th St., 


NEW YORK. 


| 
| 


to any address in the 


M ee Emory Edwards Illustrated by 30 large and elaborate 
9 = | plates, 4to, . . 
Me ee The Practical Steam Engineer’ 's Guide inthe De 
s A & . sign, Construction, and Management of American Sta 

a° : tionary, Portable, and Steam Fire Engines, Steam Pumps, 
~ = as & | Boilers, Injectors. Governors, Indicators, Pistons and Rings 
Oaks 4 eg | Safety Valves and Steam Gauges. For the use of Engineers, 
Amr <« | Firemen, and Steam Users. Illustrated by 119 engravings 
en Zz Sa ™ | 420 pages, 12mo, . 
oO = 2 |A Catechism of the Marine Steam Engine. 
ee = For the use of Engineers, Firemen and Mechanics. A Prac 
o _ A q | tical Work for Practical Men. Illustrated by 63 engravings, 
— 2 | including examples of the most modern engines, Third 
& i Ss | edition, Gacroughiy revised, with much new matter, 12mo, 
is 2 414 pages, e 
= = |Modern American Locomotive Engines. Their 
= | v Design, Construction, and Management. Illustrated by 78 
4, ~ engravings. 12mo, 383 pages, $2.00 
°Z 
ks 3 
w 
eo 8 
| S 
a 
} 7 
+ 





S, 8. TOWNSEND, Gen, Agt., 
COOKE & Selling Agts,, 








CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


THE 8. A. BELDEN CO0., DANBURY. CT. 

















87 MAIDEN LANE, 
NEW YORK. 
renee, PHMLARELIIUA, LEREUR, 


Contracts Solicited 
for Machinery Cast- 
ings inregularsupply. 


ILES & CO.. 


PA. 

















PHILADELPHIA, 
BUILDERS OF 


Metal-Working Machise Tools, 


FOR 


Railroad Shops, Locomotive anc 
Car Builders, Machine Shops, 
Rolling Milis, Steam Forges, 
Ship Yards, Boiler Shops, 

Bridge Works, Etc. 












ic. W. LE COUNT, 


South Norwalk, Conn. 
REDUCED PRICE OF LE COUNTS 


The Pump Catechism, ae, 





vere PUMP CATECHIS"'I, A _ practical ha . 
belp to RUNNERS, OWNERs and MAKERs of Pumps pe gg ee boa «3 = a 
of any kind. Covering the Theory and Practice > ee rose & 
of Designing, Constructing, Erecting. Connecting | Oe ¢ lS. Cee Se = 
and Adjusting. By Robert Grimshaw, M. K ef 3 8.1.2 ‘60 #82 F = 
Profusely illustrated. 18mo, cloth....... .$1 00 | em 4 3-4 - “aa ef. ee 
Se. 5 -73 ° 7 =: s — | 
STEAM ENGINE CATECHISM, A Series MEY S---1 .---. .70 2-8 3 ie 
of thoroughly practical questions and answers ar- | “he ee ra? tay ae su 
ranged so as to give tu a young Engineer just the $23 9 iss... Stee Exot 
information required to fit him for properly run- GSR 1o....119..... CRIs ke & 
ning an engine. Fourth edition, ¢ ee 18mo, pe 3 11....134.....1.105 BS —4 
ES 1 ee re: $1 00 SOQ 12....9 |... LW SSF we aad 
oe | p> F213 -2 1-4....-1.35 BR 
STEAM ENGINE CATECHISM, Part II. eg pares ee 1-39 2g" @ < 
Containing answers to further practical questions | $e” 16.213 1-2...) 11,80 2 2a8 = 
received since the issue of the first volume. 18mo. Re ee 2108 35 = 
MIU ons 400 GaN eae REN SEAR CUD ens ouneaeee $1 00, es 4 4 1-2.....9.78 » GF § 
aS 5 3.25537 a —J 
2 Fuiiset ofi9 #93. corl® & SS 
JOHN WILEY & SONS 2 Blersiatam @35 2S 
9 & sitexts6 ss00 EB 
15 Astor Place, New York, One Small Set of 8—by 1-4 inches to 20 inch ; osavn Gs 
One Set of 12—by 1-4 in. to 2 in .continued by 1-3 in. to 41m, 13.20 


Mailed and prepaid on ¢ the receipt of the price. 





im} CET RE ii! ili 


We Book Orders Ahead 
BUT 


FEBRUARY 109th, 


QUICK SHIPMENT 


ON THE FOLLOWING SIZES: 


25 LB., 75LB., 100 LB., 125 LB., 250 LB., AND 300 LB. 


These sizes are not necessarily in stock, but are nearing 


IMMEDIATE COMPLETION. 


BEAUDRY & CUNNINGHAM, BOSTON, I 
» STEAM PUMPS <: 


MADE FOR ANY SERVIGE i 








_ 
«a 


it this date, can make 








ONAId 13908 


.] 








ype 0 SaLaae, 


For holding drills and reamers for lathe 
work. Prevents breaking or slipping 
Can also be aed for drilling and reaming 
holes by hand, and for ream - 
ing holes under drill presses, 
etc, Made with double han- 
dle, when required. 
WALKER MFG. CO., 

CLEVELAND, OHIO. 


UNION STONE COMPANY, 


38 & 40 Hawiey St,, 
BosTon, MASS. 






FOR BELTS 








poe —HIGH DUTY— 
“4 WY ORTRINGTOY Pumping Engine 





—FOR—— 


Wooden 





Polishing | 

Wheels, WAT 3 R wo R KS 
ee OVER 100,000,000 DUTY 
to Order. 





——-CGUARANTEED— 


SEND FOR REC ENT ¥ _ISSU ED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 


Wooden Whee! Polishing Machine and Floor Belt 
Attachment combined. Can furnish either separ- 
ately, if desired. 

Order of any L 


wbddless Polishing Belts made to ength and Width. 














-—— SEND FOR CATALOGUE, ~:~** 




































AMERICAN 





The Midvale Steel Company, Nicetown, Philadelphia, 
are now putting ina HARRISON SAFETY BOILER. 
They wanted a Boiler to generate dry steam quickly, with 


economy, and, with safety. 








last but not least, 
TEA 33 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St.. GLASGOW. 30 Cortlandt St.. NEW YORK, 


ROOTS NEW WaTER-TVEE STEAM BOILER 


SAFE! ECONOMICAL! DURABLE! 
For ILLUSTRATED CATALOGUE OF NEW BoILER, ADDRESS 


BENDROTH & ROOT MANFG. CO. 
—28 CLIFF STREET, NEW YORK.— 
SELLING ACENTS, 


= A. B. ENSIGN, Clinton House, Rochester, New York 
A.S FISKE, 41 Johnston B ple | , Cincinnati, Ohio 


& 











rao. Ill. 
ILLARS MERRILL, 149 N 3d Street, Philadelphia, ? a. 
™ WIGGS & BAC ‘ON, Birmingham, Ala 

CHARLES E, ASHC ROE *T, 49 Mason Building, Boston, Mass 








meee THE IMPROVEMENTS IN STEAM 
ee = 10) | 4-09-10) a 20 
EPOR> BOILER FURNACES, AND 
“ OO FEED. WATER HEATERS 
Z\ MADE AT THESE WORKS 

=) BEFORE BUYING STEAM 
PLANT. SEND FOR HISTO- 
RIES OF STEAM BOILERS 
6 AND FFED WATER .HEATERS 

(FREE) ON MENTIONING THIS 


PAPER, WM. LOWE. 


MINERAL WOOL 


Does not Char, Burn, Crack or Rot when ap- 
plied on Cylinders, Pipes and Boilers to prevent 


TO STEAM ( 
< 
loss by radiation. Sample and Circular free. 


USERS: 
US. MINERAL WOOL GO., 22 Cortlandt St., N. Y. 
J, WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern Lake regions and the 
Lwest for 
DETROIT EMERY WHEEL CO. 
Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 

































 P, BLAISDELL & 00. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 

















nl Nice | al 
eorsig } 














L. §. STARRETT, 


Manufacturer of 


4 FINE TOOLS 


ATHOL, MASS. 


























































SEND FOR FULL LIST. 2 e©6 
fu VE FOR CRT! PPR OTRO rs 64W.3 8? ST. 
HARLES Mil RAYS 
M/ ENGRAVER on WOOD \y 
5S ANN ST. %* NEW YORK: 
AUTOMATIC KNIFE GRINDER. 
, SPRINGFIELD , o™~ It ia the only Grinder 
Glue & Emery Wheel , be Brovent heating and 
NEW HAVEN MANFG. CO. ssn Seo = oo 
$ 5 SPRINGFIELD, 238 Panee. 
Ss, 
New Haven, Conn. aan 
Write for 


Illustrated 
Cireular D. 


IRON-WORKING MAGHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 


Buffalo ag & Forge Blowers. 


Warranted su- i 
perior to any 
other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 
FORGE (10. 





SILIOUL 8} WO dS TAA 













Bauer's Patent 
~, Instantaneous, 
Self-adjusting, 
& Self-gripping 
Pipe & Bolt Vise 
\ Thenew geared 
|jaws are ve ry 
7 strong & handy 
Hand Drilis, 
for light & heavy 
work, 


JPW OPEY 


N340 we / 
e 


tia 


MACHINIST 





H attal 10 Ki Vv, Send for circular 


and prices. 


Thos. H. Dallett & Co. | 


300 N. 13th Street, - Philadelphia, Pa, ' 





Send for Cata- 
logue an@ prices. 
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, Use the JENKINS STANDARD PACKING in the 
Maa go you have, and if, after following direc- 


tions, it is not what we claim, WE WILL REFUND THE 
MONEY. 
: PA am Our “ Trade Mark ” is stamped on every sheet. 
/ ove genuine unless so stamped. §* Send for Price 
az, NDARD-. list 


TENKINS BROS., 
71 John Street, N. Y. 79 Kilby Street, Boston. 
13 South Fourth Strect, Phila 


aESTENTT Gh CHUCK CO., ONEIDA, N. Y. 


FORMERLY ONEIDA STEAM ENGINE & FOUNDRY co. 


MANUFACTURERS OF 


DRILL and LATHE CHUCKS 


SEND FOR CATALOGUE. 


The United States Mitis Company, 


26 BROADWAY, NEW YORK. 
\Is prepared to ne Sonnet for the use of patents covering processes for the production of ‘‘ Mitis 
Castings”? in wrought iron and steel, and furnaces for melting and heating. 


* Mitis’’ Castings retain In every respect all the valuable qualities of the wrought Iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 


W. F. DURFEE, Ceneral Manager. 














ESTABLISHED 1851. 


William Barker & Co. | 
cet Fk as | The Horton Lathe Chuck. 


—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 





= Send for circulars and 
— 4 iumua§£;/_/, YVYTiCes. 


Lh if ematamsimnee gd 
ees EIGHTOND SVRACUSE.N.Y 3 
ant bbitiittbits 
MACHINISTS’ SCALES, 


Patent End Graduation. 
We invite comparison for accuracy with all othe rs, 


th, 
oust'S cna wen 5. yee HORTON & SON CO. 


- Canal St., Windsor Locks, Conn.,U.S. A. 














a |! 














Nomplete Cutting-off Machine, $4.00 

















ene 0 hich + to 2 in. cee 9 
oe ee ee OOPER’S 70 % GRATE BAR. 
EAs 
s8¢ 
STE LING KG.LIOTT, Newton, Mass. 
Will not Warp. 
66 Will not burn off at the ends. 


| 


ER 
x9 
Will give absolutely 70% air space. 
Will give untform combustion of fuel, 
Send for Cireular and Price List to 
ALEXANDER TRALUD, 
Ask to} EAST FERRY pik ge IRON WORKS 
A 


Are guaranteed to be right in all respects. 
see them at your dealers, or write direct to the 
factory. Respectfully, 


rhe cusaman cuuck co., QLEASON IRON PLANERS. 


HARTFORD. CONN. 





(New Heavy Patterns.) 


: rr 
iting OUR BEST.” 


et A SLES Powerful and Noiseless, 
-sEMBODY ALL DESIRABLE FEATURES § 


| PRICES$450 %& UPWARD | 
=o UNIVERSAL RADIAL ORL 





UNIVERSAL RADIAL 






Splendid Workmanship. 


LIST OF LARGE SIZES. 
36 Inch, to plane any length ”» te 20 Ft. 





D a 40 Inch, 29 « 

3 f 42inch, OG 
2 BT 5 48 Inch, “ « “9G & 
=< rs n a 60 Inch, +6 *6 “« 96 « 
¥, 0 fe <3 <q 72 Inch, “6 ss “ 96 «6 
. a 
2 : a CORRESPONDENCE SOLICITED. 

oO 
> a 





HILL, CLARKE & 60., 


42 OLIVER STREET, 
BOSTON, MASS. 


Christiana Machine Co,,Christiana,Pa., 








Steel. 
*PAUSTOd 


Manufacture Shafting, Pulleys, Hangers, Gear- 
ing, Steam Engines and Turbine Water Wheels. 
Special attention to furnishing Castings to the 
Philadel] phia office, 206 N. Fourth street. 





Has greater range than any two ratchets made, and at the 
price of one, Send tor circula 


rs 
VARIETY MACHINE CoO., Warsaw N.Y trade. 


WHY THIS IS PUT HERE! 


For the reason that if you are Sh 
interested in raising water or other i 
liquids by steam power, we wish to call 
your attention to the 


es, THE CHEAPEST AND BEST STEAM PUMP I:i THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durabi2 25 , and more Economical, poth 
expenses and repairs, than any other Steam’ Pu Mio saaicrihiatins 


Call or write fo “? yur new 9% page Illustrate De scriptive Book containing Full Parte ulars, R 
Prices, ‘and hundr fA-1 Testimonials. Mailed Fr Oe, ONES ee 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 














ostablished in 1874. 


‘CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0, 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng- 
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Bones 7, ee Drill and Machine Company, New Seaford, Mass. 
Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILIS. 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 











THE VOLKER & FELTHOUSEN MFGECO. 








For Sale at Factory Prices by 


0 S. C. Nightingale & Childs, Boston; Henry ]- 
A net, iiedetphia, Thos. . J. Bell & Co., Cincinnati, Shaw, Ken 
dall & Co., Toledo; Geo. Worthington & Co., Cleveland; N. O. Ne) 
gon Mfg. Co., St. Louis, Goulds & Austin, Chicago; C.E, Kennedy 
Denver, Col, Sheriff & Ashworth, Pittsburg, Pa.; Jos. Baur 
Manistee, Mich.; Jas. Jenks w Co., Detroit, Mich; Wickes Bros. 
East Saginaw, Adoif Leitelt, Grand Rapids; E. F. Osborne, St 
Paul, Minn.; Kruse & Barker, Milwaukee, Wis; Joshua Hendy 
Machine Works. San Francisco Flynn & travich, Baltimore, Md 


\ BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BROS. 
. Machinists, 
440 N. 12th St., Philadelphia, Pa. 


ACHINER 
For Reducing and Pointing Wire, 


i] Especially ey to pointing wire rods and 
i wire for drawing. 








F. E. REED, 
| Worcester, Mass. | 





For Machines or information, address the 


manufacturer. 
ithes, Hand Lathes, 


§. W. GOODYEAR Wat: rbury, Ct. ae and a Milling Machines. Agents, MANNING, 


& MOOR E, 111 LIBERTY STREET, NEW Y ORK. 


p) THE HOUGH TWIST DRILL OO ATL f i Yi" tf 
seamen GRINDER ==ees and Supplies sent sw Ci any a Lid t of =I 


in stamps (for postage). 


C ns The SPECIAL CLAIMS made CHAS. A. STRELINGER & C0, Xvos Detroit, t, Mich 


for this Tool are it 


i) WN Simplicity, 
Ease of Operation, 


Low Price. 





MAXWELL 





Grinds Drills 
4 to 15g in. 
inclusive. 











MACHINERY FOR THE 


TRANSMISSION OF POWER 


Shatting, Pulleys, Hangers, Gears. # 
LINK-BELTING & SPROCKET WHEELS, 


ANY ONE CAN USE IT. 


LINK-BELT MACHINERY CO. 


Lop: @ Gem. Wc zen 





—— MANUFACTURED BY—— 


Warner & Hough Machine Co. 


ST. PAUL, MINN. 


Tallman & McFadden, | 


1025 Market St., Phila, 


TH EW York a 


49 Dey St. N.Y MINNEAPOLIS 
Burr & Dodge. 125 N. Sth St.. Phila. 


STEEL BALLS 


CR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED, GROUND & BURNISHED, 
8-16" to 3"" Diameter. 

Samples and Prices on application. 
,SIMONDS ROLLINC-MACHINE CO., 

FITCHBURC, MASS. 





Mauning, Maxwell & Moore, 
111 Liberty St., New York. 











(lorax, 


(LIMITED.) 


PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPT 


Ae rw co.  WIST DRILL GAUGE. 












~ WEIGHT 















J. WYKE & CO 
60 Ibs. Runs THE CHEAPEST fine Machinists’ Tools, E, BOSTON. MASS. Send for Circular 
10x1 and 10x2 and Best Made Tool 
CORUNDUM (irinder in the 
emi Market. 
WHEELS. 
a Railway, 
Machinists, 
Engineers, 
i ter! | besos RAL ELL Le 
Miners 
i. 


SUPPLIES, 


50,52 John St 


TX 
Al NI- 


Beats the World, as a paint for Sheet Iron or 
S Now Iron Work Exposed to the Weather. 
: York 


GRINDER 


MANUFACTURED BY 


Joseph Dixon Grucible Co. 


JERSEY CITY, N. J. 


LITTLE GIANT WATER TOOL 


L. W. Pond Machine Cv. 


Manufacturers of and Dealers in 


IRON WORKING Fe 
al 











PECKS PAL DROP PRESS. | 


ic LE 


en & PECK, 


MACHINERY. 








Iron Planers DROP FORGINGS OR TOR, 
A Specialty. ‘ BEECHER & PECK, NEY HAVEN CONN. 
40 Union St  W. C. YOUNG & CO., Mocecs:.0s; 
Worcester, ae .= Engine Lathes, Hand Lathes, 

MASS, 


e | FOOT POWER LATHES, SLIDE RESTS, Etc. 


THE EATON, COLE & BURNHAM CO. 


82 & 84 Fulton Street, New York, 





MANUFACTURERS OF 


PIPE CUTTING and THREADING MACHINES 


OPERATED BY HAND OR POWER. 
FITTI KK G S VALVES, PIPE, 
} PIPE TOOLS, 
AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 





MACHINE 








Foot Lathes, Upright Drills 





MACHINIST 


SEeyvnatotUhR’s 


PIPE-WRENCH ATTACHMENT. 


> FOR MONKEY WRENCPES 
Pr 


_* Grips 1-4 inch te to 1 1-4 inch 









Sample sent by rogis stered mail \ : 
m receipt « of $1. < 


SEND FOR C1incUuLAR 


IRNSTRONG MF. CD: een 


L _ hate pate Your Enyine 


CYLINDERS. 


perfectly, gain power and 
pees save oil by using our 
Patent Automatic Sight 
Feed Lubricators, show- 
ing oil as it enters, drop 
by drop. 

THE SEIBERT 


Cylinder Oil Cup Co. 


BOSTON, MASS. 


H. A. ROCERS, 
Agent for New York, 
19 John Street, 
New YORK. 


FRICTION CLUTCH PULLEYS, 
HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


D, FRISBIE & CO., 142 Liberty St., N.Y. 

















— P 


D, SAUNDERS’ SONS 


ANUFAC 


TRADE 


1 RE X OF L 1E ORIGIN 


MARK. 


Pipe Cutting : fhreading Machin 


BEW p EK OF nd, be “rte 
Yone genuine without our Tr -mark and Name 


STEAM AND GAS- FITTERS? HAND TOOLS, 


Pipe Cutting and Threading Machines, 
for Pipe Will Use, a Spec ialty. 


3end for Circulars. YONKERS, N. Y. 


CHAP MAGHDIS 


For mond, and Pow er, 
, 8’ and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity. 








CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 








Nelden § Patent Packings 


Recommended by Leading 
Engineers for 
Steam and Hydraulic Use. 
Made either with or 

without Rubber Core 


pandoih Branit, 88 Cortlandt St., N. Y. 





EDWARD P. ALLIS & Co., "RANE 
ne and Founders, Builders of the 


eynclds-Oorils Ss Engines. 
MILWAUKEE, Wis, 
RANDOLPH BRAND 


March 4, 1884, 


In answer to your inquiry about the SELDEN 
PACKING, we take ote in saying it has given 
ourselves and our customers perfect: satisfaction, 
and we are using it on ne ie. all our engines in 
preference to anything we have tried. 

Yours truly, EDWARD P. ALLIS & CO., 
Per E. Reynolds, Supt 





i VenneT & SPEED LATHES 


AND 


BRASS 
FINISHERS’ 
‘TOOLS, 
CACE 
MACHINE 
WORKS 
WATERFORD, 
N. ¥. 





48,50,594 54 O=e 


THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out o 
order. Will lift water 25 
» feet. Always delivers 
water hot to the boiler. 
f Will start when it is hot. 
» Will feed water through 
a heater. Manufactured 
nh W and for saie by 

A} © JAMES JENKS & CO, 

- Detroit, Micn, 


DUPLEX INJECTOR 








FEED 








NMENGINE LATHES. 


New Designs, Low Prices, 


" MULLER MACHINE TOOL C0, 


i. 182 W. Pearl St., CINCINNATI, 0. 








AS. HUNTER & SON, 


CLUTCH PULLEYS AND 
Fie ON CUT-OFF COUPLINGS. 
J 
North Adams, Mass. 





JA. FAY & CO. 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning 
Mortising, Boring, and Shaping 
etc. 

Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, 
Resawing Machines, Spoke and 
= Wheel Mac nine ry, Shafting, Pul 
aleys, etc. All of the highesi 
standard of excellence 

W. H. DOANE, Pres’t. D. L. LYON, Sec’: 








“Vou Cannot Know 


Ontil you have 








Cuts ¥’/to2”’ 





Factory, Bridgeport, Conn 


what you mai 
and mey 
AMERIC 1" VUNTOA 
Me for ali kinds of Pipe fit 

tin po ummy Live Jobbe 

in Fitters’ are s kee; 

these Unions in stock ; man 
furnish them when o dered s somite, howeve) 
have not vel waked up to them. Tf you happen 
to deal with one of the latter sort, please writ 
direct lo us f Circular of the ‘* American 
Union,” 

{NCOAST 


MAULE, 


oy FEED PUMP 


. MUCKLE, Jr, & 00° 


Nau PHILADEL POA 


ra a , “epee depts 
, STEAM PLANTS, 
tr TO 300 H. P. 





CirculaR. 


S, ASHTON HAND MFG.CO,, 


Toughkenamon, Chester Co., Pa. 
MAKERS OF F RST-CLASS 


ENGINE LATHES 


Are now tn position to put on the market 
4” ENCINE LATHES OF NEW DESICN, 


guaranteed to be » equal 1 in mate rial, design and 
workmanship to t st r offered 


Send For 














=, MASON REGULATOR co. 


°22 Central Street, Boston, Masr, 






















Engineers and Manufacturers of 


STEAM HAMMERS, PUNCHES and SHEARS, 
BENDING BOLLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


OFFICE AND WORKS, 


WILLIAM SELLERS & (0. INCORPORATED: 


IMPROVED MACHINE TOOLS ror working IRON AND STEEL 


LATHES, PLANERS, 
BORING and TURNING MILLS, 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Ete 


Improved Injectors for Feeding Boilers. 
PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


PHILADELPHIA, PENN. 












Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


> Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 





Send for new Catalogue. 


THD LANGY Alls UME Gi 


Hamilton, 


OHIO. 













Will bore from 8” to 


price. 
PEDRICK & AYcR, - 





ends and boring at same time. 
strong and powerful, and sells at a moderate 
4e-Circulars on application. 


Philadelphia, Pa. 


Cylinder Horing 
® Facing Machine 


22” Cylinders, facing off the 


It is built neat, 










equaled strength. 
for any service whatever. 


TELL 


now running prove this. 


From 1-4 TO 15,000 lbs, WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un 


Stronger and more durable than iron forgings in any position or 


40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 


Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 





a OS 


Nate Seaitine Del § 


peuted to rapid work with Mae 
rills. Its extreme sensitiveness 
fob hg nts clogging and breakage of 
rills, Has a switching table with 
attachment for center drilling. In- 
stantly adjustable to different 
lengths of work. Over 200 already, 
in use. Send for circular 


DWIGHT SLATE, — 


HARTFORD, - CONN. 








JACKS, 








| 204-210 E. 


Hydrostatic Machinery 


PRESSES, 
PUMPS, 


PUNCHES, 


ACCUMULATORS 


VALVES, 


FITTINGS, 


Vault Elevators, Cte, 


WATSON & STILLMAN, 


43d St., New York. 









VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





HODCE’S 


Universal Angle Union 


PATENTED. 


Combining an elbow and 
union, and can _ be set 
at any angle at which it is 
desired to run the pipe. 


Manufacturers & Wholesale Agent. 


ROLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS. 


COILS & BENDS 


— aes 
IRON, 
BRASS and 
COPPER 











0140 *HDUULUID 





°H 
anv 
Nn 


‘THOAMIIL 


‘SLNENZAQLEAI NEZCON 
‘XLTVIOddS ¥ 
ST1Iad LHOIAd 


TIV CNV CEGs-NENLTE ZOINY LNALVd BLL Sazis 










PIPE. 
ALL STYLES. 


THE 
NATIONAL 


Pipe Bending Co, 


NEW HAVEN, CONN. 





OIL CUPS 


For Engines, Shafting, &o. 
Tilustrated Catalogue Free. 


J, E. LONERGAN & CO. 


Philadelphia, Penna. 



















OSGOOD DREDGE 00., Ausany, N. Y. 


RALPH ,. OSGOOD, Pres, JAMES H. BLESSING, Vice-Prea, 
OHN K. HOWE, Secretary and Treasurer. 


MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, Etc. 








a —Combin d | Steam Excavator and eww Car.— 





THE BBRDRED GOVERNOR 


Over 45,000 in Use. 


ADAPTED TO EV EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE 


Warranted to give satisfac- 
tion or no sale, 


FOR CIRCULARS 
ADDRESS 


i The Gardner Covernor Co, 


QUINCY, ILL. 


AND PRICES, 





AMERICAN MACHINIST 
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SOUTHWARK FOUNDRY & MACHINE CO. 


PHILADELPHIA, PA. 
General Machinists, Founders and Boiler Makers, 
Heavy Machinery of all Kinds a Specialty. 
HALL’S 
Patent Automatic 
INJECTORS. 


SIMPLE and RELIABLE. 
2 Lbs. to 150 Lbs. Steam. 
DELERY 20,000 NOW WORKING. 


Hall’s Engineering Co. 
112 John St., . . New York. 


IRON LEVELS, 





PSET20L8 


\ W iSouss 




















SMOOTH 
INSIDE & OUT. 


Manufactured by 
Cc. F. RICHARDSON, Athol, Mass. 


RICHARDS’ PATENT 
Combination Planer ana Shaper. 


Several sizes, any length of bed. Only the head travels, the work 














remaining stationary. Combines advantages of both planer and 
shaper, Effective, durable and convenient. A number in use, giving 
perfect satisfaction. Send for circular. Manufactured by 


E. A. WALKER, 
75 Laurel Street, Philadelphia. 


ee MACHINERY (0,, 


CLEVELAND, OHIO. 
Manufacturers of 


64 ACME 99 


‘pune Amtomatic Boltcutters, 


cutting from 3-8 in. to 6 in. diameter, vil po b} 1883. 
Also SEPARATE HEADS AND DIES. - AUG. 25, 1885. 
Send for Catalogue and Discounts. ovina L = = 


Agents, Manning, Maxwell & Moore, NewYork. ———— 


REMINGTON MACHINE CO., 


WILMINGTON, DEL. 


Builders of CORLISS ENGINES, also aah MAKERS. 














PAT. DEC. 5, 1882 














Site : 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, | : ; . ; 
Milling Machines, Planer Centers, Ete | nt 
SEND FOR CATALOQUE. | QUAL STEAM YACHTS AND STEAM 


LAU NCHES.—O0nr boats are not experimental, 
but are powerful. fast and economical of fuel. Burn 
dy Barnes’ Pat Un ! ti ght Dri] either coal or wood. Do not require experienced engi- 
p g eller wheels, also six photographs of completed 
20-inch rm and i big ith both ashen sent on receipt of six two cent stamps. CHAS 
Worm and Lever Feed. P. WILLARD & CO., 282 Michigan St., CHIcAGo. 


FAY & SCOTT | 








neer. No complete boats under $500.00 in price. 
Itlustrated Catalogue, including engines, boilers, pro- 
















E P. B. SOUTHWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 


FOR SALE AT BARGAINS. 


135 H. P. Hartupee Compound Engine, Band Wheel, 
6ft.8in Dia. x 16 in. face. Price $150 0v. 
135 H P. Engine. Flat Vaive,Side Draft, New. with- 








— ; 
Barnes’ Pat Engine Lathe 

15-inch swing,6-foot or 8-foot Bed. 
These machines are made a specialty 
Ww in our factory, they have advantages 


notfound in other machines in this 
line. Itwill pay parties desiring to 


See pure hase, or know more about this out Wheels. Cylinder 12x 20. $200.00. 
eaclass of machines, to se.dfor full 1 25 H P. Engine, Cylinder 10 x 12, Center Crank, 
wae and prices Rotary Valve. Link Motion, with Pump. $150 00. 


W. F. & JOHN BARNES CO. 


1995 Main St.. ‘Rockford Ul. 125 H. P Engine, Cylinder 10 x 12, Flat Valve. Cen- 
e ’ 


ter Crank, with Pump $150 00. 
120 H P Portable Engine and Boiler on skids. Cyl 


inder9 x 12, Flat Valve, Governor & Pump. $275.00. 
IRON & STEEL DROP PORGINGS. 1 Double Engine, Cylinders 6x8, Link Motion 
Center Crank. $150.00. 





| 120 H. P. Engine, Cylinder 9 x 12, Flat Valve Cen- 
Made to Order. ter Crank, with Pump. $140 00. 
LOW PRICES AND GOOD WORKMANSHIP. 20 H. P. Engine, Cylinder 9 x 12, Rotary Valve, 


Center Crank, with Pump $130 00. 
1 20 H. P. Engine, Cylinder 9¥ x 12, Piston Valve, 

Link Motion, CenterCrark, with Pump. $130 00. 
115 H. P Engine Cylinder 8 x 12, Rotary Valve, 

Center Crank, with Pump. $75 00. 
210H.P Engines, Cylinder 7 x 12, Flat Valve, Side 

Draft. $65 00. 
1 8 H. P. Engine, Cylinder 6x12, Rotary Valve, 

Side Draft. $60 00. 
1 Engine Lathe, 18in. Swing take in between Cen- 

tres 4 ft., with 12 Horton Chuck. $60.00. 
| Lot small Machinists’ Tools, Tap Dies. &c. The 
above Engines all have Band and Fly Wheel, ex- 
cept the 12 x 20. 


ADDRESS: 


BRADLEY & PIERSON MFG. C0.,| 


Foot of Clay Street, Newark, N. J. 


MACHINERY. 


New and Second Hand at a bargain. 








Two 16” swing, 6" be od, E ngine Lathe s (Porter), new. 
One ee “ + i : (Ww right), ¥ CAMPBELL & MURPHY, 
18” wv gi 4“ aa *“ (Huntoon), 2d hd. Millerstown, Pa. P. O., Barnhart Mills, Pa. 
$6 16” a 4 “ “(Flathers), ‘ | 
16 “ gf as “(L atbe&M.), * | 
EE i “  SECOND-HAND TOOLS FOR SALE 
22""x 22’x 5 ‘Pond P lane Ar, SEC ‘ond hand. } 
Is’ Crank 


** 30° Column Drill (More & Wyman),see'd hand. 
9) H. P. Corliss Engine, second hand. 


POOLE & HUNT. Baltimore, Md. 


wide, 27 in. 


“30 Portable new. 1 Planinz Machine. Will plane 35 in. 

“15 . “ high, and 16 ft. in. long 

“* 620 | 1 Planing Machine. Will plane 30 in. wide, 26 in. 
10 “s “ “ “ high, and 5 ft. 6 in. long. 


{ Planing Machine. Will plane 24 in. wide, 22 in. 
high, and 5 ft. long. 
1 Double Geared Chasing Lathe. 
in. dia., 8 ft. 6 in. long. 
| 3 Drill Grinding Machine. Made by Wm. 
& Co. 


Three 20 
One 36 2 

te Send for catalogue. stateng just what is wanted, 

S. L. HOLT & CO., 

67 SUDBURY STREET, BOSTON, 


Stationary’ second hand. 
Will swing 24 
Sellers 
MASS. 


epee 


—— 
ce ee 


a SL REI 5 








bald 







































fF 


: 


eer 











see what you want, write and state what is re 
quired. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 H. P. 

These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
Carcful revision of alldetails They are designed and 
constructed for heavy and continuous duty at medium 
or hizhrotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
es anteed. Self-contained Automatic Cut-off Engines 

= 12 to 100 H. P. for driving Dynamo Machines @ specialty, 
= Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS WV. I, SIMPSON, 70) Asto or House, \, y j N. W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Ill, 


+ | ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jezsey (South ot Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & GO., 


> 33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 20,000 ENGINES IN USE. 


l — GUARANTEED To Consume 25 to 75 \\y Other Gas Engine doing 
es : : —_=— ALA, Per Cent. Less Gasthan A.)1 the same work. 


BLESSINGS PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make _ the 
employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be- 
be boiler pressure, or w here sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to be returned. No stuffing boxes 
are used in its construction, and friction is reduced 
to a minimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Tra Blessing’s Water Circulator and 
— ar fier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


ALBANY STEAM TRAP CO., Albany, W. Y. 
en” 2° Air Engine. 


The Best and Cheapest 
on the Market. 


No Steam. No Water. 
Absolute Safety. No En- 
gineer. No pumps. Nec 
Gauges. No liability to 
freeze up. No Regula- 
tion required. 

NO EXTRA INSURANCE, 

Can be used for any 
purpose where power fs 
required. 

Cheap Fuel. Cheap 

First Cost. 


~ McKinley Engine Co. 
=~ 17 Broadway, 
CINCINNATI, 0. 


To Buyers of Engine Lathes 


We are now making fromentirely new 
designs, extra heavy 19" and 21” Engine 
Lathes (the most popular sizes), of which 
we are making a specialty,and manu- 

| facturing in lots of not less than 100 at 
'a time, 

We make no charge for extras, Every 
lathe is furnished with hollow spindle ; 
the 19" with 1%" hole, and 21’ with 1%’ 

Works at ERIE, PA. hole. Every lathe has substantial com- 
pound rest,heavy tool post (bar steel), rest 
to turn full swing, following rest with 

ECONOMICAL STEAM BOILERS adjustable jaws to take any size from 


—=A SPECIALTY-.: 2% ‘down, with extra tool for shatting. 


Pond Engineering Co. xe" ein acne Ghar Gas ened. 
MACHINERY, 


Automatic stop on carriage. Separate screw 
NEW AND SECOND-HAND. 























ORTER-HAMILTO 
ENCINE. 


FOR HEAVY WORK AND LARCE POWERS. 
EXTRA HEAVY DESICN. 
Send for Catalogue. 


WILLIAM TOD & CO., 


YOUNCSTOWN, OHIO. 














STEARNS MFG. COMPANY, 


BRIB, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 





SEND FOR 
PRICES, 





and rod feed, and the most substantial 
and easily managed taper attachment 
made, Cones and gears of large diam- 
eter and wide belt, Studs, screws and 
smallgearsare steclorgunmetal. Webbed 
live heads, heavy tail stocks, No worm 
or worm gears, no weak reverse plate. 
Perfect lubrication for all running parts, 
including carriage. 


2in. S.,5 ft. Bed Engine Lathe, New 

3in. x6 ft. Bed Engine Lathe, Ames, new. 

4 5 and 7 ft. Bed Engine L athe, Bogert new 
) se Pad 


% 6ff. Pratt & Whitney. Lead screw inside of shear, double nut 

7 =“ Ce, © a Putnam, not screw (cut from solid), and taking hold of car- 
cutting riage directly under the line of strain, 

ce er as ‘ Hewes & Phillips. | Friction counter-sshaft, the most dura- 
19 12,14** “6 ‘ Pond, nearly new. | ble made. Our prices are reasonable 
win, x6 ft. Engine Lathe Putnam, good order. for cash, and trom which no deviation 
0 in. x 10 ft. Engine Lathe, Harris, cheap. will be made. Our written guarantee 


4 =6** 10-12-14 and 20 ft. Ames, new 

» “ Bt. * : Harrisburg 

30 in. x 12 ft, Engine L athe » New Haven. 

~ ee ° Harrisburg, good. 

12 in. x 16 ft. Engine edie: Ames, New. 

16x6 ft. Turret Fox Lathe with chasing bar, new. 

14 in.-20in. and 33in. Turret Head Chucking. or 
Screw Machines, Bridgeport. 

23 in., 25 in. and 28 in. Drills, Blaisdell, new 

20 in. Drill, Prentice. 


accompanies every lathe, 


CUARANTEE. 


We guarantee this lathe to be equal in 
workmanship, truth, accuracy, solidity, 
material and finish, to the best made, 
and hold ourselves legally liable for this 


20 « au guarantee, 

Davis. 
\O.1 and 2 Slate’s Sensitive Drill. 
Elliott Drill. Gang Drill 

SHAPERS. 
15 & 24 in. Wolcott. 12 in Sellers a « 
20 in. Bridgeport 
PLANERS. MANUFACTURERS 

16x42 in. Bridgeport. 24in. x 6 ft. Hendey, New. . 
24 in x 6 ft., Powell. 244inx8ft Ames — vi h : j 
26 in. x 6&8 ft., of 22 in x4 ft.,5 ft.and 6 ft.Powell ac i n e€ O O S, 
30 in. x 10 ft. Hendey, New. 


36 in. Squaring Sbear, power, nearly new. 
No. 8%and 5 Press, Stiles 
Lot of miscellaneous Machinery 


159, 161, 163 and 165 EGGLESTON AVE.,' 
136, 138, 146, 148, 150, 152, 154 E. 6th St. 
CINCINNATI, OHIO. 


If you do not 


E.P. BULLARD,/4 Dey St., New York. 


| DUCED, AND THE WORKMANSHIP AS GOOD 


MACHINIST 


jk 
Cn 





MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 
Un VAR\E™™ —— 
Sizes Varying From hy 

30 to 2000 Horse Power.= 
Horizontal or Vertical 
Direct Acting or Beam 
Condensing, Non-Condensin: 

or Compound. 
Send for Circular. 


HEWES & PHILLIPS 


tron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 
—Condensing — 
And Compound 








Newark, N. J. 


Send for Cireular. 


AGENT 


lite0. A. Barnard - 
(175 Temple Court) 
7 Beekman Street, 
NEW YORK. 









qHED- prove =), a 
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Rob ert \hitehill SeweO 


B 
WY. 





Ma FACTURE oe, AK, 
coms L SiS ll WC 
\ne> Ta 


n-S° stipe iN’ oe 
STATIONARY BOILERS, 


GENERAL MACHINERY, 
‘Ro, G?° 


Wwe 
°M AND Brass chS™ 
gw YORK OF "e 

Room 6, . - 
COAL AND/RON EXCHANGE, “== * 
Cor.CortLANot & CHURCH ST. = 





Stationary or Semi- Portable, 


High Standard Maintained. Prices greatly 
Reduced. Write for New Illustrated 
Catalogue No. 22 


CHANDLER & TAYLOR, Indianapolis, Ind. 
ENGINES, SAW MILLS, AND 
DRAIN TILE 
MACHINERY A SPECIALTY. 


Ratzenstein's elf- ip. Metal ag 


For Piston Rods, Valve 
Stems, etc., of Steam En- 
gines, Pumps, ete., adopted 
and in use by leading en- — 
gine builders, mills, iron 
works and steamship com- 
panies all over the world. 
Also flexible tubular metal 

packing for slip joints on 
or pipes, and for hy- 
draulic pressure 


L. Katzenstein & Co., 
357 West Street. N. Y. 








Planer Vises, D Sizes. 
SPECIAL MACHINERY DESIGNED AND BUILT. 


The Gilkerson Machine Works, 
Write us. HOMER, N. Y. 


WE ARE MAKING 
A SPECIALTY OF 
A 24-INCH LATHE, 


WITH BED ANY 
LENGTH DESIRED. THIS LATHE IS DESIGNED 


: : A "] Y FOR SEVERE SER- 











VICE; IT IS THE 
HEAVIEST OF ITS 
SIZE EVER PRO 





- SEND FOR SPECIAL LIST, 


New and Seron-han Machinery. 


COLD-ROLLED SHAFTINC, HANCERS, 
PULLEY-,ETC., ETC. 





T AS SKILL CAN 
L A H f Wi: a 
SEND FOR cl CIRCULAR, 


SQ MIPWORIEROL, ses a's 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 
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THE UNIVERSAL CRINDING MACHINE THE PRATT & WHITNEY CoO.. 


MADE BY 


Brown & Sharpe Mfg. Co., _ HARTFORD, CONN. 


Providence, MR. I., UU. SBS. A. ae Manufacture LATHES of Various Size 


TESTIMONIALS, 





AND OF THE FOLLOWING KINDS? 














Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam f 
Brown & Sharpe Mfg. Co., Providence, R. 1 5 i aca imeallenn eerie Hand, Engine for Turning and Screw Cutting, Cutting Off, 
yentlemen :— Having used on of y var smaller Universal Grinding Machines for four years and ar other of the Gap Bed, Pulley Turning and Bering, Turret-Head 
Mae Se ee ey PRS ere: Aree ee Reeenene SO: ORY Se ET alick thes ave iatemGed anil. we oourd nos d Engine and Chucki:g, Hand Wheel, Rim Turning, 
I se withs m lo tral es Spinning, Grinding, Pattern Making, &c. 
Wim. | I t & Son. 
Wm. Sellers & Co., Philadelpt eby. 7, 1885 wer PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
Brown & Sharpe Mfg. Co., Provide e. RI = 
Gentlenel : Inreply to your inquiry of tk th inst.. we 
have tosay that we have been using your ** Univer lGrine ver 
ing Machine” almost constant since June, 1880, with 
very satisfactory result We hope to add more to our ‘ 
plant as business increases, soa os ers & Co. j j ‘ 
Pratt & Whit Co., Mfr M lists’ Tools, MANUFACTURERS OF 
Hs rd, Co pn... U.S. A., Feby. 7, 1885 D 
B © Shar ( 
j Ge ntlemen Wi 4° ve 5 1 ir 1 us since Ang,, 18%, one DRO! FORGINGS IN COPPER IRON OR STEEL 
| of your Unive = rir ding Ma nes, and since then has . j ‘ 
bought two m We find the m indispensable in our ; : 
shop. ichashe come with t ell understood, that Pure Copper Commutator Bars for Electric Motors or 
~ isno waytom rood J other e * 
ndrical surfaces, except by & Such a machin Generators, Sieel Commutator Rings and Nuts, 
mus t be rie a piety cited tthe pr irpose, = 
min find that the chines respond to all the re quire Steel Wrenches and Eye Bolts, 
ments. Vé sry tri Ap urs, Tl Pratt & Whitney C 
F, A. Pratt, Pres’t 
We bave just published a Treatise on the Construction 





and Use of Universal Grinding Man shines , fully iustrat ad, f 
sent by ‘Mail on receipt of P. O, money order for 33 / 


GLOTTING jyfAcHii NEG 


| 
| 9 to 48 in. Stroke. New Patterns. 
| RAM GUIDE 


‘ADJUSTABLE VERTICALLY. 


Feed alwa ys takes p ice Pt upper dof 
\ ng cut 


strok 


























| 





NO 







WORCESTER, MASS. 















VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS 


Efamilton, Ohio. 


SLAND, OHIO. 


os 


*“NOLLVOITddV 
7. 








= CLEV] 


achine Tools £ - Brass Work. 






NW YORK, - - 98 Liberty St. 
PHILADELPHIA, - 705 Arch St 
t 


















Pond Machine Tool Co, °“s""* Danid W. Pond 





Engine ashe, Planers, Drills, Etc., 


New Designs, Quick Delivery, Great Variet 
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4 
r 4 CINCINNATI, OHIO. 
Se 0. Up GEAR WHEELS & GEAR CUTTING. 
‘Se ; ee . eg - J. M. ALLEN, Presipent. 
of ; . _ 666 Beverly Street. Boston. W. B. FRANKLIN, Vice-Presipenv. 
oo we 
as . WILL? . as _ KEY SEATING MACHINES J. B. Preror, SEoRETARY. 
63) - SA AND 
ra 


20 in. Drills a specialty. 

Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steel] shatis and spindle. Gears and 





For New Reduced 











ay v . ‘ biel 4 nit 
le te — vacks cut from the solid and have F F > PRICE LIST, Write 
® A all modern improvements, are made ) 
+i - | f by spe cial machinery, and sold very +S 2 Sa ‘ THE 
: = os a of 7 —— 
~ -, é Our Key Seating Machine | eer wi 
= will save enough in 60 days’ use to pay — ~ 





first cost; no shop can afford to do 
\ without one. We have now ready for 
prompt shipment, both Key Seat Ma- 
chines and 20 in. Dees. Send for 





: Lathes, 2 
«Planers 34: x30" 


uy 





C0. 





pemere S SREOHAROT, | €. E. GARVIN & co., 





= “ ce Photo. and Catalo 
189 & 141 Centre St., New} es wy P DAVIS, No rth “Bloo ld, N.Y. SYCAMORE & WEBSTERSts., Cincinnati,O 


Ree See 


~ 8 inne rn THE BUFFALO STEEL FOUNDRY, °Fyt® 


ORDERS AND CORRESPONDENCE | PRATT. & LETCHWORTH 
SOLICITED 


PUNCHING PRESSES, DIES, 





ie INCLUDIN« Proprietors. 





Milling 
Machines 


a avs +h ane athe 
t. more work than any other 











8 mas 
i: Drill 4 fe And other Tools for the Manufacture of all kinds of 
: Presses, . “Sager SHEET METAL GOODS, °“°* ere“"*** DROP HAMMERS. 
i Hand | STILES & PARKER PRESS CO. 
-_ “ Lathes, 4 MIDDLETOWN, CONN. 
€= ’ bp ’ ee Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORE. 

¢ “es 








| a REM-GARPENTER Peery iiitititi Db pees 


55 p= PAWTUCKET. R. 1. 


Re TaN 
i RT NUL 


Eberhardt's New Drill 





SCREW SLO’ TT a. 





